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Balkite Battery Charger. 


$ @ om replaces 
Charges 6 volt “A” store el Fe AE tienes and dry 
age batteries. cells. Operates from 
Price $19.50 PoOSTHEL Proputtico light socket. 
West of Rockies $20 = Price $55 
In Canada $27.50 In Canada $75- 


A uniform, constant power supply 
for both “A” and “B” circuits 


Here at last is a convenient and unfailing power supply for your 
radio set. Balkite Radio Power Units furnish constant uniform 

-= voltage to both circuits, and will give your radio set greater clarity, 
power and range. The Balkite Battery Charger keeps your “A” 
storage battery charged. Balkite “B” replaces “B” batteries entirely 
and supplies plate current from the light socket. 

Based on the same principle, both the Balkite Battery Charger 
and Balkite “B” are entirely noiseless. They have no bulbs or mov- 
ing parts, and nothing to break, adjust or get out of order. They have 
a very low current consumption, are simple and efficient in opera- 
tion, and can be put in use at any time by merely connecting toa 
light socket. Both are guaranteed to give satisfaction. 


Sold by leading radio dealers everywhere 


Srail adio 
Balkite Pine Units 


BALKITE BATTERY CHARGER= BALKITE “B” PLATE CURRENT SUPPLY 


Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois 


The Best in Radio Equipment l 


adjustable Table SMlker 
much improved — but 


Fill FIOL 


Two big improvements—but no 
boost in price! Now the Table- 
Talker is adjustable. It has a con- 
venient little lever that does a big 
job—increases the volume, snaps 
up the sensitivity. And a goose- 
neck horn that makes each sound 


clearer, fuller, more real! 


Ten dollars is still the price. But 
uncountable are the hours of fun 


and interest and gaiety it will give. 


§0c additional 
Copyrighted by 
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v est o} the Rockies C. Brandes, Inc., 
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Kadel & Herbert 


‘“Radio’s Finest Interpreter” 


A MAGAZINE dedicated to the presentation of an art or science 
in terms and language that the public can understand and appre- 
ciate, is in very truth the House of the Interpreter. The radio 
art has no finer interpreter than PopuLar* RaDio, which combines 
an exact and thorough knowledge of this great science with the 
happy gift for interesting popular expression. 


—R, A. WEAGANT 
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A Forerunner of Tomorrow’s Broadcasting 
It is from such great antenna systems as this one (the powerful 
station KFI in Los Angeles), that programs of national impor- 
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VotumeE VIII 


NUMBER 1 


A PROBABLE SOLUTION OF THE BROADCASTING PROBLEM— 


“SUPER-BROADCASTING 


Questions That the Radio Interests Must Eventually Answer— 


WHAT constitutes program features of superlative merit? 

From what stations shall these “super features” be broadcast? 
How can these programs reach the maxinium number of listeners? 
Whuo will pay the costs of maintenance of the stations? 


How will the broadcast artists recetve 


remuneration? 


Wao will pay authors’ and composers’ royalties on copyright features? 


By LAURENCE M. COCKADAY 


ROADCASTING has grown in the 
past three years from the experi- 
mental work of a few scientifically- 
minded amateurs to the greatest medium 
of disseminating news, entertainment and 
education that the world has ever known. 
Today there are 475 class A broad- 
. casting stations in this country and 90 
class B stations. The former broad- 
cast on wavelengths ranging between 
- 280 and 545 meters, and are required 
to have a minimum of 500 watts of 
power in the antenna. The latter oper- 
ate on wavelengths between 200 and 
280 meters, and are limited to a maxi- 
mum of 500 watts in the antenna. 
These two classes of stations total 565. 
Between them they cover the entire 
country. 
The quality of the broadcast programs 


that are sent out from these stations 
varies to a marked degree. In those 
areas that are served by stations which 
are noted for the general excellence of 
their programs, the interest in radio has 
been developed to the benefit of the 
radio fan and to the profit of the radio 
dealer and manufacturer. As a conse- 
quence, the growth of radio has been in 
reality the direct reaction of the develop- 


ment of individual broadcasting sta- 
tions. Those stations have been most 
successful that have given the best 
programs to the largest number of 
listeners. 


In other words, the public interest in 
radio and the radio industry itself is 
dependent upon the maintenance of a 
higher standard of broadcast program. 
and the future of radio will be deter- 
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Westinghouse 


A RADIO “RELAY STATION” 


This is the type of short-wave antenna that is 
used at station KDKA for relaying radio pro- 
grams to other stations. It 1s a vertical rod 
mounted rigidly on evenly spaced insulators. 
This prevents swinging and changes in the 
transmitted wave ona pole. 
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mined by the character of programs that 
will be furnished. 

On the maintenance of broadcast pro- 
grams the whole structure of the radio 
interests rests. 

How shall this be accomplished? 

In the answer to this question lies the 
problem of super-program building—the 
selection of those features of the broad- 
est possible interest, of the best pos- 
sible quality and of the greatest national 
import. | 

And here is where “superbroadcasting” 
enters the situation as a probabie solu- 
tion. 

“Superbroadcasting” is the term that 
may be applied to what is, in effect, 
universal broadcasting; i.e., the broad- 
casting of those program features of 
outstanding excellence that may be re- 
ceived over the entire country or over 
the entire continent or, conceivably, over 
the entire world at the same moment. 
This may be attained in three ways, any 
one of which may be used separately or 
in combination. 

These three ways may be summarized 
thus: 

1. A small number of strategically 
located broadcasting stations 
that operate on “super-power” 
ranging from 5,000 to 20,000 
watts ; 

2. The linking together of broad- 
casting stations by wire, so that 
the same program may be sent 
out from them simultaneously ; 

3. The linking together of broad- 
casting stations by means of 
“relay stations,” which pick up 
programs broadcast from other 
stations simultaneously on a 
short wavelength (say 90 
meters), and re-broadcast them 
on a regular wavelength. 

Let us consider for a moment the 
first of these methods—the super-power 
stations. 

It has been estimated that fifteen or 
twenty super-power stations of 5,000 
watts or more could cover the whole of 
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HOW BROADCAST STATIONS ARE LINKED TOGETHER BY WIRE 


Here is a long-distance control board for the telephone lines that are used to connect 
a number of widely separated broadcasting stations, so that they may all transmit 
the same broadcast program. 


the United States with as many different 
programs (see Figure 1). This could 
be done in such a way that a listener in 
any part of the country, with a receiver 
of only medium sensitivity, could pick 
up that particular type of program or 
feature in which he was interested, and 
he could receive it with good volume and 
in pleasing quality. 

This system of broadcasting would 
undoubtedly help to popularize a simple 
receiver (of not more than three or four 
tubes) which would be easy to tune 
(probably a single-control unit) and 
that would be a profitable instrument to 
sell at a price well within the reach of 
everybody’s pocket. In fact, a receiver 
capable of receiving signals from a super- 
power station at a distance of 2,000 or 
3,000 miles can be manutactured at a 
considerably lower cost to the ultiriats 
consumer than the ordinary receivers 


sold today. At the same time, the manu- 
facturers could incorporate in these sim- 
plified receivers an audio-frequency am- 
plifier of much better quality than is used 
today, so that the reproduction of the 
program in the homes would be much 
more enjoyable than in even the most 
expensive of the receivers now in use. 

A super-power station, however, if it 
is located in the midst of a large city, 
causes an undue amount of interference. 
This is especially true if the receivers 
now in general use are employed. To 
avoid this interference it may become 
necessary to install and operate super- 
power stations outside of the crowded 
areas. No super-power station (in the 
writer’s opinion) should be located in 
the center of a city or town. It should 
be built at a distance of fifteen or twenty 
miles from a congested district. It 
should bë located at some place where 
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there are few residents—as, for example, 
in low, flat marshes or up in the moun- 
tains on some high peak. 

The studios for these stations would 
not, of course, be at such a distance 
from town, as it would be difficult to 
induce performers or lecturers to travel 
to them. The studio itself would be lo- 
cated in the most accessible district of 
the city or town, and would be con- 
nected to the transmitting station by 
telephone lines. In this way, the multi- 
tudes in the city would not have a broad- 
casting station of tremendous power “in 
their back yards,” so to speak, and they 
would be able to tune it out with a re- 


ceiver of only fair selectivity. But other 
broadcast listeners at great distances 


would be able to pick up these programs 
from this station although the nearer 
super-power stations might be transmit- 
ting at the same time. 


HOW 
Ficure 1: A 


with the same number of national programs, tf the wavelengths of the stations are 


number 


far cnough apart to avoid interference. 
the power requircd tf it were 


located at New 


There are a number of super-power 
stations now in operation in the United 
States, including stations KDKA at East 
Pittsburgh, Pa.; WBZ at Springfield, 
Mass.; WOC at Davenport, Ia.; KFI 
at Los Angeles, Cal.; WLW at Cincin- 
nati, O.; WEAF at New York City; 
KGO at Oakland, Cal.; WGY at Sche- 
nectady, N. Y., and W SB at Atlanta, 
Ga. These stations have an average 
power of 5,000 watts with minimum and 
maximum powers ranging from 2,500 
watts to 50,000 watts in one or two 
cases. 

By the second method of super-broad- 
casting, a number of local stations of 
low, medium or high power would all 
be connected to each other by means of 
special land wires—and all connected to 
a single broadcasting studio. 

These separate stations, properly dis- 
tributed around the whole country (see 


SUPER-POWER STATIONS SHOULD BE DISTRIBUTED . 
of high-powered radio 


stations may supply the country 


A station at Omaha would need but half 


York or San Francisco. 
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A FAMOUS SUPER-POWER TRANSMITTER 


This is the recently erected panel transmitter of station WOC, at Davenport, Ia. 

It is one of the greatest super-power stations in the world and is heard throughout 

the year from coast to coast on a loudspeaker with simple three or four-tube 
receivers. 


Figure 2) and each broadcasting the 
same program, could be received through- 
out the entire nation with the same type 
of simplified receiver as would be required 
to tune in the super-power stations. In 
other words, this second method of broad- 
casting would make it possible for any 
person in any part of the country to pick 
up a program originating at a distant 
point with a receiver that would not 
strain even the most modest pocketbook. 

This method, however, has a disad- 
vantage, in that it would make available 
at one particular time only a single pro- 
gram. This objection, however, could 
be overcome by using a series of inter- 


connected low-power stations, with (say) 
one program from the east on one chain, 
another program from the ‘western part 
of the country on another chain of 
stations, and so on. 

But this method has one outstanding 
advantage; it would reduce local inter- 
ference considerably over that obtained 
by the first method. 

Of course, this second method is only 
applicable on one continent. It cannot 
be used for linking stations over large 
bodies of water, as it is necessary to run 
a high quality telephone line between 
every one of the stations to be con- 
nected in the chain. 
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THE TELEPHONE LINK FOR BROADCASTING STATIONS 
FIGURE 2: Seven stations with a 1,000-mile range and located at proper points 
throughout the country would be able, if connected by telephone wires, to broad- 

cast a program simultancously to the whole country. 
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A PIONEER IN SHORT-WAVE TRANSMISSION 
Here is the apparatus used at the new experimental radio station at KDKA of 
the Westinghouse company. By means of this high-powered short-wave system, 
radio programs have been transmitted across the continent and even across the ocean. 
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THE START OF A NATIONAL RADIO EVENT 


The pick-up upan used at the Capitol when the inaugural ceremonies were 
roadcast so that the entire country could listen in. 


THE INVISIBLE RADIO NET AROUND THE GLOBE 
Ficure 3: The diagram shows how short-wave radio stations could be tied together. 
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The third method of super-broadcast- 
ing provides for the use of a short wave 
radio link between a number of well dis- 
tributed transmitting stations of low, me- 
dium or high power, so that they all could 
re-broadcast on a higher wavelength 
the programs transmitted to them by 
the “mother” station on a short wave. 
Programs broadcast from these separate 
radio-linked stations, properly distributed 
throughout the whole country, or in fact, 
throughout the whole world (see Figure 
3), each broadcasting the same program, 


could be received anywhere within the 
range of any one of the separate stations 
—and with the same type of simplified 
receiver already mentioned in connection 
with the other two methods of super- 
broadcasting. This latter method, how- 
ever, has the added advantage that its 
service is available to any transmitting 
station at any place within the range of 
the short wave mother transmitter. It 
does not rely on expensive land lines for 
its operation and its apparatus and main- 
tenance would not include these or their 
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Tomorrow’s Broadcasting May See— 


1: A small number of super-power broadcast- 
ing stations, located throughout the country and 
connected by telephone wires so that programs of 
national importance and of superlative quality may 
be broadcast simultaneously for the benefit of all; 


2: These broadcasting stations authorized to 
collect toll charges for the rental of these stations 
for educational, publicity or other purposes, so that 
funds may be thus secured for their maintenance; 


3: Manufacturers of radio sets, and manufac- 
turers of parts that are required for radio sets, 
assessed on some fair and equitable basis so that 
those who profit from the sales of radio equipment 
may contribute toward the maintenance of the 
stations; (on this point there is much controversy) ; 


4: These broadcasting stations operating under 
the direction of a representative group of public- 
spirited citizens of practical experience, acting un- 
der the supervision of the Secretary of Commerce; 


5: The entire revenue derived by these broad- 
casting stations—which might conceivably amount 
to several million dollars a year—devoted exclu- 
sively to the maintenance of the stations and to the 
payment of the broadcasting artists and to the pay- 
ment of proper royalties to the composers and 
authors whose work is thus published for the enter- 
tainment or for the instruction of all our people. 
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A 5,000-WATT STATION 


This is the high-powered transmitter which is now working day and night at station 
WLW in Cincinnati. This station may be heard at any time in the evening through- 
out the United States and in many foreign countries. 


accompanying repair work. It would rely 
wholly upon short wave ether vibrations 
for the inter-connecting link between the 
local broadcaster and the mother station 
transmitting the original program. On 
the other hand, it might prove to be diffi- 
cult to transmit to the whole world by 
this method on account of static condi- 
tions in any one vicinity. This condition, 
however, is ameliorated by the fact that 
static disturbances are very slight or 
almost totally absent on certain short 
wavelengths. It would probably assure 
the greatest range for super-broadcasting. 

Any one of these three methods of 
broadcasting points a way to a prac- 
tical solution of the national broad- 
casting problem. No one of these three 
systems would interfere in the least 
with the operation of our regular broad- 
casting as it is carried on today. There 
would be ample field for medium-powered 


local stations, of, say, 250 watts for the 
transmission of purely local news and 
items of local interest. These stations 
should be equipped with the best modu- 
lating apparatus obtainable, so that their 
programs will be reproduced in the re- 
ceiving sets with as good quality as from - 
the super-broadcasting stations. These 
local stations would fit in with either of 
the latter two plans, so that they too 
could broadcast national programs, when 
they are of sufficient importance to as- 
sure interest on the part of the local 
listeners. 

It is quite possible that certain ele- 
ments of all three of these schemes may 
be incorporated in the ultimate plan for 
world broadcasting. Such a plan might 
include the following: l 

(1) A number of super-power sta- 
tions well distributed throughout every 
country in the world, and arranged so 
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that no two adjacent super-power sta- 
tions would be transmitting on approxi- 
mate wavelengths ; 

(2) A number of local medium- 
powered stations in every large city (not 
more than four to a large city and, pos- 
sibly, only one in small towns) all 
equipped so that they could be tied in 
with some national program by means 
of telephone wires; 

(3) A small number of high-powered 
short-wave broadcasting stations (two or 
three to each nation) that might be used 
as relay stations across large bodies 
of water (such as the Atlantic and Pa- 
cific Oceans), to be used as an inter- 
connecting link between the various na- 
tional broadcasting chains ; 

(4) A comprehensive telephone land- 
wire link for every nation, which would be 


Westinghouse 


used for no other purpose than to supply 
national broadcasting programs to any 
chent broadcasting station that would 
pay for the service. 

When some such plan as this is put 
into effect and all of the broadcasting 
facilities of the nation, or of the whole 
world, are pooled, so to speak, the suc- 
cess of radio broadcasting will be rea- 
sonably assured. 

And such a comprehensive broad- 
casting plan would tend not only to re- 
duce the price of receiving apparatus but 
also to increase the quality of reception 
throughout any area at the same time 
cutting down the trouble from interfer- 
ence. 

When these steps have been taken 
radio broadcasting will be available to 
practically every family in the world. 
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ANOTHER “SUPER” STATION 


The transmitting apparatus at station WBZ in Springfield, Mass. Almost all radto 
listeners in the United States have at some time recetved programs from this power- 
ful transmitter. 


Handy Tools for Radio Fans: No. 5 
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From a photograph made for POPULAR RADIO 


THE FILE 


A tool of many uses 


— 
HE kit of tools for the set owner should be 
include a file or a number of files of vari- = 
ous coarseness and fineness. Files are indis- Ene 
pensable for brightening up the contacts of at 
vacuum tubes, for cleaning metal connections i 
before soldering them and for trimming any Bf 
metal brackets, or other hard materials that A 
enter into set construction. Kk 
Many times the trouble in a receiver is due oy 
to corroded terminals of the tubes. This con- v4 
dition results in noisiness, loss of signal i 


strength, or in some cases, no signals at all. 
A fine file applied to the prongs of the tube 
lightly, will assure good clean contact. 


The preceding suggestions in this series were 
SIDE-CUTTING PLIERS, SCREW-DRIVERS, THE 
HypRoMETER and THE BATTERY-TESTING VOLT- 
METER, 
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THE REAR VIEW OF THE AMPLIFIER 


Study this view in connection with the picture diagram of the hook-up on page 15. 

The location and connecting points of each wire appear clearly and you can deter- 

mine just how to bend the wires to get the shortest connection with the proper 
clearance. 


Simple “How-to-Build” Articles for Beginners 
No. 10 


How to build a two-stage resistance-coupled amplifier 
for use with dry-cell tubes 


By ALBERT C. CRAIG 


Cost oF Parts: Not more than $11.00 


Here ARE THE ITEMS You WILL NEED— 


A and B—Daven resisto-couplers ; I and J—Remler sockets, Type 399; 
C and D—Dubilier mica fixed condenser, KM 7* See 
.006 mfd.; L Pas fe ee ee ee 
E, F and H—Durham metallized grid-leaks, composition panel, / inches by © inches; 
14-megohm ; M—hardwood sub-base, 6% inches by 8 
G—Durham metallized grid-leak, 4%.-megohm; inches; twelve binding posts. 
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A SIMPLE “HOW-TO-BUILD” ARTICLE 


THE “PICTURE DIAGRAM” OF THE HOOK-UP 


Ficure 1: This illustration shows the exact manner in which the instruments are 

placed on the panel and baseboard and how the wires run in relation to them. 

The upper rectangle shows the back of the panel, and the lower one shows the 

baseboard. All the parts are lettered to correspond with the designations in the 
text and in the list of parts. 
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HIS tenth unit to be described in 

this series is a vacuum-tube audio- 
frequency amplifier that comprises two 
stages of resistance-coupled amplification 
for use with the small type dry-cell tubes. 
This unit will be found efficient and use- 
ful for connecting to the preceding units 
and tuners described in this series. 

This unit was built in the POPULAR 
Rapio LABORATORY for the express pur- 
pose of submitting to the beginner a re- 
sistance-coupled amplifier that will give 
him the best reception possible, and at 
the saine time teach him something about 
the problems involved in resistance- 
coupled circuits. 

After you have decided to make this 
simple amplifier, take these pages to a 
radio dealer and ask him to supply you 
with the parts listed at the head of the 
article. When you have your parts ready 
for mounting, you may spread them out 
on a kitchen worktable and begin the 
construction of the set. Mount them on 
the panel and baseboard as shown in the 
picture diagram and the two photographs 
that accompany this article. These three 
illustrations show vou exactly how to 
mount the instruments and also how to 
wire up. 

Next, connect up the instruments in 


THE PANEL ARRANGEMENT 


This photograph shows the front view of the 

panel with the rheostat mounting in the center 

and the binding posts in two rows, one at each 
end, 


the electrical circuit as indicated specif- 
ically in the picture diagram. 
If you follow the directions shown 


‘there you cannot make a mistake, as the 


instruments are all marked with desig- 
nating letters that re-appear in the list of 
parts. 

When you have finished wiring up, all 
you have to do is connect the telephones 
or loudspeaker, the batteries and the tun- 
ing unit and you are ready to “go.” 

To connect this unit, be sure to do the 
following: 

Connect the binding posts 10 and 11 to 
your dry-cell “A” battery consisting of 
three dry-cells in series, with the positive 
terminal connected to binding post 11: 

Then, connect the 67!4-volt “B” bat- 
tery to the binding posts 9 and 10 with 
the positive terminal connected to bind- 
ing post 9. The loudspeaker should be 
connected to binding posts 7 and 8. Bind- 
ing posts 1 and 2 go to the binding posts 
on the preceding unit, where you usually 
connect the telephones. Binding posts 3 
and 4 may be used to apply the “B” hat- 
tery directly from this unit to the “B” 
battery terminals of the preceding unit. 
Binding posts 5 and 6 may also be used 
to supply the “A” battery current to the 
two binding posts for that purpose on the 
preceding unit: 

Place two tubes of the UV-199 or 
C-299 type in the two sockets, I and J, 
and turn on the rheostat K and the set 
is ready to work. 

You will find that you will obtain won- 
derful reproduction if a good loudspeaker 
is used with this type of amplifier. For 


best results with a loudspeaker, it is rec- 


ommended that the single-stage dry-cell 
amplifer described in a previous article 
be used in between this amplifier and the 
tuning unit. This will give exceptionally 
loud and clear results. 

Do not turn the rheostat which controls 
the filament current to the two tubes any 
higher than is necessary to produce suf- 
ficient volume. This will conserve the 
batteries and lengthen the useful life of 
the tubes. 


THE BEST 


101 HOOK-UPS 


ERE are listed—for the guidance of broadcast listeners and 

radio experimenters, and as a ready reference record—what 
PoruLar Rapio believes to be the most efficient of the radio cir- 
cuits that have been developed to date. Accompanying each dia- 
gram is information concerning costs of parts, selectivity, opera- 
tion, construction and other practical features that will guide the 
builder or purchaser of a set that will meet his own particular 
needs. The approximate ranges as here given, are yearly averages 
on actual records. During the summer the actual ranges may fall 
to 50 percent of the value given, while in the winter, under the best 
of conditions, the actual ranges have been known to exceed the 

values given by as much as 500 percent. 


Crystal Circuits 


GROUND 


THE CONDUCTIVELY-COUPLED CRYSTAL CIRCUIT 


Cost of parts: Not more than $10.00. Approximate range: 15 miles. 

Selectivity: Fairly good. Outstunding features: This circuit is especially 

Operation: Very simple. Only two controls suitable for the beginner who wants to 
are used; a primary and a secondary slider. start out by building the simplest set that 

Ease of construction: No technical knowledge will give him clear reception of local sig- 
necessary. nals at the smallest cost. 
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50-60 TURNS 


THE CAPACITY-TUNED CRYSTAL CIRCUIT 


Cost of parts: Not more than $12.00. 
Selectivity: Good. 


Operation: Simple. Only two controls; a pri- 
mary slider and a secondary variable con- 
denser. 


ANT 


GNOD. 


Ease of construction. Nothing complicated. 

Approximate range: 15 miles. 

Outstanding features: The circuit is more 
selective than the ordinary conductively- 
coupled tuner and the variable condenser 
gives smoother wavelength control. 


SINGLE-CIRCUIT CRYSTAL SET 


Cost of parts: Not more than $18.00. 

Selectivity: Fair. 

Operation: Simple. The antenna circuit is 
tuned by both the condenser and the vari- 
ometer. The closed circuit is controlled 
by the variometer. 


Construction: Very simple to make.* 

Approximate range: 15 miles. 

Outstanding feature: A good, inexpensive set 
for the city dweller who is content to 
listen to local programs with the head- 
phones. 


*(See Porpvrar Rapio, December, 1922, page 292, for details of operation.) 
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ANT 
LOOSE COUPLER 
CRYSTAL, 
° DETECTOR 
2 


GROUWNO 
INDUCTIVELY-COUPLED CRYSTAL RECEIVER 
“Cost of parts: Not more than $22.00. on a board and wired up in an hour or 
Selectivity: Good. two.* 
-on: Fairly simple Approximate range: 15 miles. : 
Operation: Fairly simple. Outstanding feature: The sharpest tuning 
Construction: The whole set can be constructed crystal receiver that it is possible to make. 


"(See Porpurar Rapio, August, 1922, page 293, for constructional details.) 
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LOADING 
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DETECTOR 
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O CONDENSER 
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BUZZER 


PUSH 
BUTTON 


ORY 
BATTERY 


CONDUCTIVELY-COUPLED CRYSTAL SET WITH LOADING COIL AND 
BUZZER TEST 


Cost of parts: Not more than $14.00. whole set can be mounted on a board and 
Selectivity: Fai wired up ready for use in an hour or so. 
Le CEN a. Sone Approximate range: 15 miles. 
Operation: Simple. The buzzer test simplifies Outstanding feature: A simple set for a young 
the adjustment of the crystal detector. beginner to help him obtain his first knowl- 


Ease of construction: Not difficult. The edge of radio. 
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. CRYSTAL RECEIVER WITH INDUCTIVELY-COUPLED BUZZER TEST 


PUSH BUTTON 


~_ eee ee oe, a ee a ee Fee 


BATTERY BUZZER 


Cast of parts: Not more than $20.00. Approximate range: 15 miles. 

Selectivity: Good. Outstanding feature: A really good buzzer test 
Operation: Easy. for setting the crystal for maximum sen- 
Construction: Very easy to make.* sitivity. 


°*(See Porurar Rapio, February, 1924, page 188, for constructional details.) 


VV 


BUZZER 


BATTERY 
© 


PUSH 
BUTTON THE INDUCTIVELY-TUNED CRYSTAL CIRCUIT 
Cost of parts: Not more than $15.00. Ease of construction: Easy to build. 
Selectivity: Good. Approximate range: 15 miles. 
Operation: Fairly simple. The antenna circuit Outstanding features: The set is sharp to tune 


is tuned by a tapped switch, the secondary on account of the loose coupling that can 
by a variometer and the coupling is varied be employed, and it has a test buzzer which 
by rotating the secondary coil of the vario- is a great help in setting the crystal in ad- 
coupler. Justment. 
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One-tube Circuits 


THE TWO-SLIDE TUNER, NON-REGENERATIVE CIRCUIT 


Cost of parts: Not more than $13.00 (Note: 
The costs of tubes and batteries are con- 
sidered “extras” and are not included in 
the costs given in these descriptions). 


Selectivity: Fair. 


Operation: An easy vacuum-tube circuit to 
tune. There is one slider for the antenna 
circuit and one for the secondary circuit. 
The only adjustment for the detector is 


the rheostat, which controls the brilliancy 
of the filament. 

Ease of construction: Extremely simple.* 

Approximate range: 100 miles. 

Outstanding features: This is probably the 
next set for the beginner to build after he 
has experimented with the crystal receiver 
and found out how it works. This cir- 


*(See Porpvrar Rapio, October, 1922, page 148, for constructional details.) 
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NON-REGENERATIVE CIRCUIT FOR THE SODION TUBE 


Cost of parts: Not more than $26.00. 
Selectivity: Good. 

Operation: Fairly simple. 
Construction: Simple to make.* 


cuit will give good clear signals. It can- 
not re-radiate. 
i l í TEL, 
a 
f} oe 
— + 
ne n 
a” 
noja 
B'224V. 
Approximate range: 500 miles. 
Outstanding features: Cannot radiate. Maxi- 
mum sensitivity without regeneration. 


Good reproduction of voice and music. 


*(See Porurar Rapio, June, 1924, page 607, for constructional details.) 
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TEL. 


B’45SV 
MODIFIED COLPITTS CIRCUIT FOR RECEIVING 
Cost of parts: Not more than $14.00. Construction: Easy to make.* 


Approximate range: 500 miles. 


Selectivity: Fair. Outstanding features: Only a single, simple 


Operation: Simple. The variable condenser control for tuning. The filament rheostat 
changes the wavelength and the filament should not be turned up too high or the 
rheostat controls regeneration. set will radiate badly. 


*(See Porpurar Rapio, May, 1924, page 439, for constructional details.) 


W 


6L 
L 
ie ` 
O (ii © 
@ = TEL c 
© 
D RHEO 
< - H- + 
lH ahaha 
de 43 PLATE A BAT. B`BAT. 


I 


CONDUCTIVELY-COUPLED, CONDENSER-TUNED, VACUUM-TUBE CIRCUIT 
Cost of parts: Not more than $20.00 (Note: Construction: Easy to build, and a good cir- 


The cost of tubes and batteries is not cult for the beginner to try.* 

included in the cost given in these de- Approximate range: 100 miles. 

scriptions ). Outstanding feature: The best set for the be- 
Selectivity: Fair. ginner to learn the operating characteris- 
Operation: Simple. tics of: the vacuum tube with. 


*(See Porvrar Rapiro, January, 1923, page 61, for constructional details.) 
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ANTENNALESS 
REGENERATIVE CIRCUIT 
Cost of parts: Not more than $21.00. Ease of construction: Not difficult to make.* 
Selectivity: Excellent. Approximate range: 20 miles. 
Operation: Very simple. One control for wave- Outstanding features: Works without an an- 
length and one for regeneration. tenna. Reduction in static. Fine for local 
reception. 
*(See Porvutar Rapio, November, 1923, page 372, for constructional details.) 
ANTENNA 
TUNING 
CONDENSER 
FEED-BACK 
TUNING COUL AUDION 
COIL DETECTOR 
ke 
6 VOLTS 


THE SINGLE-CIRCUIT REGENERATIVE RECEIVER 


generative circuits. The great drawback 


to the use of this circuit, however, lies in 
GROUND the fact that it re-radiates strongly. In 
Cost of parts: Not more than $20.00. other words, while it is being used for re- 


Selectivity: Poor. 


ceiving, it generates radio-frequency cur- 
Operation: Simple. 


rents in the antenna system which cause 


Ease of construction: Not complicated.* radio waves to be sent out to produce 

Approximate range: 500 miles. - interference in other receiving sets in the 

Outstanding features: Easy to build and easy neighborhood. In the hands of an expert 
to operate; much.simpler than most re- operator this might not happen. 


*(See Porputar Rapio, November, 1922, page 192, for constructional details.) 
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GROUND 


Cost of parts: Not more than $22.00. 

Selectivity: Only fair. (This modification is 
a little more selective than the one shown 
on page 50 of the January, 1923, issue.) 

Operation: Simple. The variometer and one 
of the variable condensers tune the an- 
tenna, and the variometer and the other 


SINGLE-CIRCUIT NON-REGENERATIVE SET 


variable condenser 
tuning. 
Construction: 


control the grid-circuit 


Not complicated.* 

Approximate range: 100 miles. 

Outstanding feature: A non-re-radiating, sin- 
gle-circuit receiver for reception of local 
signals. : 


*(See Porpurar RaDio, January, 1923, page 59, for constructional details.) 


ANTENNA 


CONDUCTIVELY-COUPLED, 


TUNED-PLATE, SINGLE-TUBE CIRCUIT 


Cost of parts: Not more than $23.00. 

Selectivity: Only fair. 

Operation: Simple. A variable condenser is 
used for wavelength control and a vari- 
ometer is used in the plate circuit to con- 
trol regeneration. 


Ease of construction: Not complicated.* 
*(Sec Porviar Rapio, June, 1923, 


TEL. 
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Approximate range: 500 miles. 

Outstanding features: This modification will 
tune a little better than the straight single- 
circuit set, and can be kept in more stable 
operation by means of the potentiometer. 
The set is guilty, however, of permitting 
interfering re-radiation in the hands of 
the inexperienced operator. 

fage 430, for constructional details.) 
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Cost of parts: Not more than $19.00. 


Selectivity: Fair. 


Operation: Simple to tune. Wavelength is 
controlled by the variable condenser and 
the variometer. Regeneration is con- 
trolled by the filament rheostat. 


BEST HOOK-UPS 25 


TEL, 


SIMPLE ONE-TUBE REGENERATIVE RECEIVER 


Construction: Extremely simple.* 

Approximate range: 500 miles. 

Outstanding features: This is a simple set to 
build and operate. It will give good re- 
sults in the hands of beginners. But the 
filament rheostat should not be turned up 
too high or the set will radiate badly. 


*(See Porputar Rapio, February, 1924, page 197, for constructional details.) 
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THE MAN-DAY SINGLE-CONTROL REGENERATIVE CIRCUIT 


Cost of parts: Not more than $12.00. 
Selectivity: Excellent. 
Operation: 


the filament rheostat. 


Very easy. Only one control for 
wavelength. Regeneration is adjusted with 


Ease of construction: Simple. 

Approximate range: 500 miles. 

Outstanding featurcs: This is the simplest re- 
generative circuit to tune. It is very 
selective and costs but little. 
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NOVEL VARIOMETER HOOK-UP 


Cost of parts: Not more than $24.00: Approximate range: 800 miles. 
Selectivity: Fair. Outstanding features: Strong signals from one 
Operation: Rather complicated. tube. The set will readily radiate, unless 
Construction: Just an ordinary acquaintance carefully handled. For this reason it is a 
with tools and some experience in wir- menace to a neighbor’s reception, in the 
ing up the circuit is necessary.* hands of a novice. 
"(See Popurar Rapio, August, 1923, page 176, for constructional details.) 
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A REGENERATIVE SET FOR RECEPTION WITH A GROUND ONLY 


Cost of parts: Not more than $23.00. Construction: Very simple to make.* 
Approximate range: 25 miles. 


Selectivity: Excellent. Outstanding feature: This is a good type of 


Operation: Easy to tune. There are only two receiver for local reception where the con- 
controls, the variable condenser for wave- ditions make impossible the erection of an 
length, and the variometer for regeneration. outside antenna. 


“(See Poputar Rapio, November, 1923, page 372, for constructional details.) 
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A SIMPLE REGENERATIVE RECEIVER FOR USE WITH TWO GROUNDS 


Cost of parts: Not more than $30.00. 

Selectivity: Excellent. 

Operation: Not especially complicated. The 
ground circuit is tuned by means of a 
variable condenser; likewise the secondary 
circuit. The plate circuit of the detector 
tube is tuned by means of a variometer 


and this controls regeneration. 

Construction: Not complicated.* 

Approximate range: Local. 

Outstanding feature: No antenna is necessary. 
Just use two grounds; one may be the 
water pipe and the other the radiator sys- 
tem or the gas pipes. 


*(See PoruLar Rapio, November, 1923, page 373, for constructional detatls.) 
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TUNED-PLATE ULTRA-AUDION CIRCUIT WITH FINER CONTROLS 


Cost of parts: Not more than $34.00. 

Selectivity: Excellent. 

Operation: Fairly simple. This adaptation 
of this circuit contains variable tuning ele- 
ments such as a variable grid-condenser, 
variable grid-leak, and a variable con- 
denser in the antenna circuit which will 
enable the more experienced operator to 


*(See Porvrar Rapio, February, 1923, page 142, 


get maximum results out of the recciver. 
Ease of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the circuit are necessary.* 
Approximate range: 1,000 miles. 
Outstanding featurcs: A real set for the ad- 
vanced man who wants selectivity and 
sensitivity at reasonable cost. 


for constructional details.) 
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SPECIAL ULTRA-AUDION CIRCUIT 


Cost of parts: Not more than $12.00 (Note: 
The costs of tubes and batteries are con- 
sidered “extras” and are not included in 
the costs given in these descriptions). 

Selectivity: Excellent. 

Operation: Very easy. When the switchpoint 
Al is adjusted for the antenna, there is 
only one control for wavelength. The re- 


VARIO- 
COUPLER GV 


APOT. SWITCH 


generation is controlled by the filament 
rheostat. 

Ease of construction: Simple. 

Approximate range: 500 miles. 

Outstanding features: This circuit shares first 
place with the Man-Day circuit in sim- 
plicity of operation. It is very selective, 
and costs but little. 


GL PY 


THE TWIN-VARIOMETER-VARIO- 
COUPLER CIRCUIT 


Cost of parts: Not more than $30.00. 
Selectivity: Good. 


Operation: Requires considerable skill which 
can be acquired in a couple of months of 
experimenting with the tuning. 

Ease of construction: Just an ordinary ac- 
quaintance with tools but some electrical 


ability in wiring up the circuit is nec- 
essary. 

Approximate range: 500 miles. 

Outstanding features: This was the first well- 
known short-wave regenerative receiver 
and it has been found reliable and prob- 
ably has been more used than any other 
type of receiver in the past. 
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THE COMBINATION TUNED-PLATE, ULTRA-AUDION CIRCUIT 
Cost of parts: Not more than $25.00 (Note: Ease of construction: Just an ordinary ac- 


The cost of tubes and batteries is consid- quaintance with tools, but some electrical 
ered “extra,” and is not included in the ability in wiring up the circuit is necessary. 
cost given in these descriptions). Approximate range: 500 miles. 
Selectivity: Excellent. Outstanding features: Exceptionally suitable 
Operation: Requires considerable skill which for DX amateur work on CW. Tuning is 
can be acquired in a couple of months of very sharp and easy when it is learned 
experimenting with the tuning. correctly. 
> 
og 
c= TEL. 
L => 
4 
=> 
=> 
- g 
B°224Vv 
S$ 
ae 
T 
THREE-CIRCUIT TUNER FOR SHORT-WAVE RECEPTION 
Cost of parts: Not more than $27.00. Approximate range: 500 miles for telephony ; 
Selectivity: Very good. 1,000 miles for CW reception. 


Operation: Not very hard to tune when the 
operator has worked with the set for a Outstanding features: For work below 200 me- 
week or so. ters. For short-wave broadcast reception 
Construction: Not difficult to make.* and amateur CW reception. 


"(See PoruLar Rapio, August, 1924, page 183, for constructional detatls.) 
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FLEWELLING MODIFIED SUPER-REGENERATIVE CIRCUIT 


Cost of parts: Not more than $22.00. 


SeA Fair (on outdoor antenna). Good 
(on loop). 


Operation: Not hard to operate when the cir- 
cuit has once been adjusted properly. 
When used on an outdoor antenna, how- 
ever, it is liable to produce bad interference 
to neighbors, due to re-radiation. 

Ease of construction: Easy to make but not 
easy to get adjusted right.* 


Approximate range: Local (on loop). 500 

miles (on an outdoor antenna). 

Outstanding features: Simplest super-regener- 
ative circuit. Can be made to operate a 
loudspeaker on one tube. This is only true 
when all conditions are satisfied. Actually, 

_ many experimenters do not get very good 
results on account of some mistakes they 
have made and have failed to locate. Recep- 
tion is accompanied with a high-pitched 
whistle. 


*(See Popurar Rapio, May, 1922, page 393, for constructional details.) 
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TUNED-PLATE ULTRA-AUDION CIRCUIT 


Cost of parts: Not more than $23.00 (Note: 
The cost of tubes and batteries is con- 


sidered “extra” and is not included in the 


cost given in these descriptions). 
Selectivity: Excellent. 
Operation: Fairly simple. 


Ease of construction: Not complicated.* 
Approximate range: 1,000 miles. 
Outstanding features: Noted for DX, amateur 


and broadcast reception and for its excep- 
tionally sharp tuning. 


*(See Porvrar Rapio, September, 1922, page 62, for constructional details.) 
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THE 4CIRCUIT PRINCIPLE ADDED 
TO THE SINGLE-CIRCUIT SET 
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CS KO 
@& K2 
OY KO 
Cost of parts: Not more than $25.00. 
Selectivity: Fair. 
Operation: The extra circuit, comprising the 


condenser VC2 and the coil L1, gives a 
much better control of regeneration than 
in the conventional circuit. 
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CORN THOS Just an ordinary acquaintance 


tools and some ability in wiring up 
the circuit are necessary.* 

Approximate range: 500 miles. 

Outstanding feature: The added circuit will 
give stability to the control of regeneration 
so that the circuit will not burst into oscil- 
lation and cause a violent disturbance in 
neighbors’ receivers. 


*(See Poputar Rapio, October, 1923, page 325, for constructional details.) 
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rann A REGENERATIVE RECEIVER 
T WITH AN INTERMEDIATE CIRCUIT TO REDUCE RADIATION 


Cost of parts: Not more than $30.00. 
Selectivity: Very g 

Operation: Rather complicated. 
Construction: 


the electrical circuit are necessary.* 
*(See Popurar Rapio, March, 


Just an ordinary acquaintance 
with tools and some ability in wiring up 


1924, 


Approximate range: 500 to 1,000 miles. 

Outstanding features: The receiving system 
used here makes use of an intermediate, 
resonant circuit for loosening the coupling 
between the antenna circuit and the grid 
circuit so that radiation will be prevented. 


page 292, for constructional details.) 
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- RECEIVER 


Cost of parts: Not more than $24.00. 

Selectivity: Excellent. 

Operation: Simple. The condenser Cl should 
be of the correct value to put the set into 
stable condition and then the condenser E 
is adjusted so that the circuit is just on 
the highly regenerative point. All tuning 
is then accomplished with the condenser F 
and the antenna switch Q. 


Ease of construction: Not complicated. Be 
sure that the best parts are obtained and 
the results will exceed expectations. Poor 
parts render the circuit useless. 

Approximate range: 1,000 miles. 

Outstanding features: The regeneration is in- 
dependent of wavelength. The selectivity 
and sensitivity of this type of receiver are 
noteworthy. 


One-tube and Crystal Circuits 


A SIMPLIFIED REFLEX 
Cost of parts: 


Not more than $24.00. 


Selectivity: Only fair. 


Operation: 
Construction: 
Approximate range: 
Outstanding feature: 
plifying transformer is used. 
*(See Popurar Rapio, January, 1924, page 81, for constructional detoils.) 


Extremely simple. 


Easy.* 
800 miles. 
No audio-frequency am- 


RET 
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COMBINATION CRYSTAL AND VACUUM-TUBE SET 


Cost of parts: Not more than $21.00. Out tanig omi r is the E 
re hal : the man who already has a crystal receiver 
eee bee o g a i and wishes to find out what the vacuum- 
Operation: Very eager tube detector will do for him in the way of 
Ease of construction: Simple to make.* - increased signals. The crystal may be used 
Approximate range: 15 miles on the crystal for strong local stations and the vacuum 
detector. 100 miles on the vacuum-tube tube may be used for the more distant and 
detector. weaker ones. 


*(See Poputar Rapio, July, 1922, page 222, for information about use.) 
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— COMBINATION CRYSTAL AND REGENERATIVE 
<=" VACUUM-TUBE RECEIVER 

Cost of parts: Not more than $27.00. 500 miles (with vacuum tube). 

Selectivity: Good (with crystal). Excellent Outstanding feature: By simply throwing a 
(with vacuum tube). switch, the operator can listen in with a 

Operation: Simple. crystal detector for local reception, or 

Construction: Not complicated.* can use the vacuum tube for distant sta- 

Approximate range: 15 miles (with crystal) ; tions. 


*(Sce Pozuran Rapio, May, 1923, page 397, for constructional details.) 
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SINGLE-STAGE RADIO-FREQUENCY AMPLIFIER 
WITH CRYSTAL DETECTOR 


Cost of parts: Not more than $26.00. 

Selectivity: Fairly good. 

Operation: Not complicated. There are two 
controls for antenna wavelength, a variable 
condenser and a tapped coil. The plate 
circuit is tuned by a second variable con- 
denser, and the inductance tap on the sec- 
ondary of the 2-circuit coupler controls the 
wavelength of the crystal circuit. 

*(See Popuvar Rapio, February, 


Cost of parts: Not more than $28.00. 

Selectivity: Very good. 

Operation: Fairly simple. Two controls for 
wavelength and one coupling control are 
used. The crystal adjustment must be 
changed for any considerable change in 
wavelength in order to prevent the cir- 
cuit from oscillating and still have it 


Ease of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the set are necessary.* 


Approximate range: 500 miles. 


Outstanding features: Clear, crisp reception. 
A short antenna may be used (such as an 
indoor antenna strung behind the picture 
molding). 


1923, page 142, for constructional details.) 


SINGLE-TUBE AND CRYSTAL REFLEX CIRCUIT 


retain its maximum 
Ease of construction: 


strength. 


signal 
More complicated than 
the straight regenerative circuits but not 
beyond the ordinary radio fan’s ability. 


Approximate range: 1, miles. 
Outstanding feature: Circuit combines radio- 
frequency, and audio-frequency amplifi- 


cation and regeneration in one tube. 
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SINGLE-TUBE REFLEX WITH TUNED-PLATE CIRCUIT 
AND A CRYSTAL DETECTOR 
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Cost of parts: Not more than $30.00. 
Selectivity: Good. 


Operation: Easy to tune. 


The variable con- 
denser in the antenna circuit tunes the 
input circuit to the tube and the variable 
condense~ in the plate circuit tunes that 
circuit. 

"(See Porputrar Rapio, May, 1924 


Cost of parts: Not more than $45.00. 


Selectivity: Fair. l 
Operation: Rather difficult. 


Construction: Some experience in making sets 


should be had before trying this one.* 


Construction: 


Approximate range: 
Outstanding features: 


xl 


SIMPLIFIED REFLEX WITH HONEYCOMB-COIL, 7EL 

RADIO-FREQUENCY COUPLING l 
Approximate range: 1,000 miles. 
Outstanding features: 


Just an ordinary acquaintance 
with tools and some ability in wiring.* 
500 miles. 

\ good set for the ex- 
perimenter who wishes to learn the prin- 
ciples of radio-frequency amplification and 
of the reflex. 

f istructional details.) 
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Will operate a loud- 
speaker on local stations. Incorporates 
one stage of radio-frequency amplification 
and one of audio with only one tube. 


*(See Popurar Rapio, July, 1924, page 105, for constructional details.) 
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Amplifying Circuits 


C2 C3 
INPUT 
c L, ę 
INPUT 
- H O 
+ "O 
= B O 
+3" 
TWO-STAGE, IMPEDANCE-COUPLED AMPLIFIER MADE FROM 
FORD SPARK COILS 
Cost of parts: Not more than $15.00. Construction: Simple.*_ 
Usage: With headphones or loudspeaker. Outstanding features: Simple to. make and op- 
Signal strength: Fairly good. erate, and of low cost, especially if you 
Quality of reproduction: Fairly good. have same old Ford coils on hand. 
*(See Popurar Rapio, April, 1924, page 417, for constructional details.) 
A Ss 
INPUT | OUTPUT 


TWO-STAGE, TRANSFORMER-COUPLED, POWER AMPLIFIER FOR 
USE WITH 5-WATT TUBES 
Cost of parts: Not more than $25.00 (Note: formers are used. 
The costs of tubes and batteries are con- Construction: Not complicated.* 
sidered as “extras” and are not included Outstanding features: No rheostats need be 


in the costs given in these descriptions). used with these tubes (Western Electric 
Usage: With loudspeaker. 216-a) on 6 volts. The plate circuit of the 
Signal strength: Excellent, when added to a last tube includes a step-down transformer 

two-tube receiver. across the secondary of which is connected 
Quality of reproduction: Good, if good trans- the loudspeaker. 


*(See Porurar Rapio, January, 1924, page 69, for constructional details.) 
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ONE STAGE OF PUSH-AND-PULL POWER AMPLIFICATION 


Fo of pa ce Not more than $22.00. 
Usage: ith loudspeaker. 
Signal strength: Very good when used with a 
single-stage of transformer-coupled am- 
lification. 
Quality of reproduction: 


Very good, if good 
transformers are used. 


Construction: Just an ordinary acquaintance 
with tools and some ability in wiring up a 
circuit are necessary.* 

‘Outstanding feature: This form of amplifi- 
cation takes advantage of both sides of the 
amplified alternating current that makes 
up audible voice signals. 


*(See Porutar Rapio, February, 1924, page 165, for constructional details.) 
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RESISTANCE AND CONDENSER-COUPLED AMPLIFIER 


Cost of parts: Not more than $20.00. 
Usage: With phones or with loudspeaker. 
Signal strength: Good. 


Quality of reproduction: Excellent. 


Construction: Fairly simple.* 
Outstanding features: Truthfulness of repro- 
duction and simplicity and low cost. 


*(Sce Porurar Rapio, January, 1924, page 71, for constructional details.) 
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TWO STAGES OF TRANSFORMER-COUPLED AMPLIFICATION 
Cost of parts: Not more than $19.00. Construction: There is nothing really difficult 
Usage: With headphones or with loudspeaker. m E together and wiring up such an 
. amplifier 
Signal strength: Good. Outstanding feature: A simple circuit for get- 
Quality of reproduction: Good, if good trans- ting consistent loudspeaker reception with 
formers are used. a small number of tubes. 


*(See Porurar Rapro, October, 1923, page 289, for constructional details.) 
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A” 8” 
APERIODIC RESISTANCE-COUPLED AMPLIFIER 
Cost of fans Not more than $15.00. Construction: Simple.* 
Usage: ith headphones or with loudspeaker. Outstanding fcatures: Perfect reproduction, if 
Signal strength: Good. properly adjusted. Simplicity of con- 
Quality of reproduction: Excellent. struction. Low cost. 


*(Sec Porurar Rapio, January, 1924, page 74, for constructional details.) 
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ONE STAGE OF TRANSFORMER-COUPLED, AND ONE STAGE OF 
PUSH-AND-PULL AMPLIFICATION 


NRT 

ss 
ws 

Cost of parts: Not more than $30.00. 

Usage: ith headphones or with loudspeaker. 


Signal strength: Excellent. 
Quality of reproduction: 
*(See Popurar Rapio, February, 1924 
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TWO STAGES OF PUSH 
Cost of parts: Not more than $30.00. 


Usage: With loudspeaker. 

Signal strength: Excellent, when used as 
power amplifier. 
Quality of reproduction: 

*(See Porurar Rapio, January, | 


Very good, if good 


Very good—if the 


transformers are used. 
Construction: Not very difficult to make.* 
Outstanding feature: Large volume and good 
reproduction through a loudspeaker. 


, pages 198-199, for constructional details.) 


-AND-PULL AMPLIFICATION 


transformers are good. 
Construction: Rather complicated.* 
Outstanding feature: Excellent for use as a 
power amplifier where great volume and 
good clarity is required. 


924, page 70, for constructional details.) 
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Y Transmitting Circuits 
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GRID-TICKLER CIRCUIT FOR PURE CW TELEPHONY 


Cost of parts: Not more than $125.00. 

Limitted wave: Extremely sharp. 

Operation: Not difhcult. 

Construction: Nothing especially complicated 
in the arrangement of this set, but the 
builder should have: had some experience 


in putting together receiving sets, wiring, 
soldering and the like before he attempts 
to make a transmitter.* 

Approximate range: 1,000 miles. 

Outstanding features: A sharp wave, and a 
pure “whistle” note for telephony. 


*(See Porutar Rapio, September, 1922, page 39, for constructional details.) 


2 


THE MEISSNER CIRCUIT FOR TELEPHONY, 


Cost of parts: Not more than $120.00. 

Emitted wave: Fairly sharp. 

Operation: It is quite dithcult to get a large 
percentage of modulation and still keep the 
transmitted speech clear. 

Construction: The most important parts in 
this circuit are the coils: they should be 
wound on high-grade composition tubing 
with no shellac on the windings. A reg- 


M 


WITH GRID MODULATION 


ular modulation transformer should be 
used at A.* 

Approximate range: 
phony.) 

Outstanding features: This is a good single- 
tube telephone outfit for the amateur. It 
will give him a lot of information and 
allow him to try a lot of experimenting 
to get better modulation. 


50 to 100 miles (on tele- 


*(See Popurar Rapio, July, 1923, page 42, for constructional details.) 
4 
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THE HARTLEY CIRCUIT 
FOR AC CW 


Cost of parts: Not more than $30.00. 

Emitted wave: Fairly broad. 

Operation: Easy to get working and very in- 
expensive. It will work on any type of 


antenna. A counterpoise is advisable. Outstanding features: Simple to make and 
Construction: Simplicity itself.* easy to get into operation. It is also most 
Approximate range: 500 miles. economical to set up. 


*(See Porputar Rapio, December, 1923, page 513. for constructional detads.) 
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| | USING A CHEMICAL RECTIFIER FOR S 


FC 
RECTIFYING THE PLATE CURRENT 


Cost of parts: Not more than $125.00 (for use Construction: None but the experienced ama- 
with 50-watt tubes). a. teur had better try to build this set alone.* 
Emiutted wave: - Broad (with self-rectified Approximate range: 2,500 to 3,000 miles (on 


AC). Somewhat sharper (with chem- telephony). 

ically-rectifed AC. It depends upon how Outstanding feature: A powerful set which 

good the filter is). can be used without batteries for CW tele- 
Operation: Complicated. graphy. 


*(See PoruLar Rapio, April, 1923, page 298,- for constructional details.) 
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MODIFIED MEISSNER CIRCUIT WITH AC POWER SUPPLY 


Cost of parts: Not more than $40.00 (Note: 
The costs of tubes and batteries are con- 
sidered “extras” and are not included in 
the costs given in these descriptions). 


Emitted wave: Fairly broad. Using straight 
AC on the plate of the oscillator tube 
causes a 30-cycle note to be transmitted (as 
the modulator frequency) which spreads 
out the frequency to a band instead of a 
single pure wave. This will cause inter- 
ference in nearby receivers which do not 
tune sharply. 


Operation: Easy to get working and inexpen- 
sive to keep up. The first cest is the last 


cost except for tube replacements. It wil 
work on any type of antenna. 

Construction: Nothing difficult about making 
this set, probably as simple as a single-tube 
receiving set.* 

Approximate transmitting range: 500 miles. 

Outstanding features: Simple to make and get 
into operation. Set functions without any 
moving parts to wear out, is applicable to a 
large band of wavelengths with any type of 
antenna, and requires no batteries. It may 
cause interference to nearby broadcast lis- 
teners, however, if they use single-circuit 
tuners or other simple sets that are de- 
ficient in tuning qualities for reception. 


"(See Popurar Rapro, April, 1923, page 312, for constructional details.) 
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Cost of parts: Not O E 
more than $15.00. 
Emitted wave: Fairly 
sharp. The per- 
centage of modu- 
lation is quite low 
and the wave does 
not spread much 

in frequency. 
Operation: Just as simple as a single-circuit 
receiving set. The UV-201l-a tube may be 
used with about 100 volts of “B” battery 

for the plate supply. 
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SHORT-RANGE TELEPHONIC TRANSMITTER 
WITH BATTERY POWER SUPPLY 
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Construction: Simplicity itself.* 

Approximate transmitting range: 5 miles. 

Outstanding features: Simple to make and 
operate. 


*(Sce Porutar Rapio, April, 1923, page 309, for constructional details.) 
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THE COLPITTS CIRCUIT WITH HEISING MODULATION 


Cost of parts: Not more than $130.00. 

Emitted wave: Fairly sharp. The modulation 
is (if the set is properly adjusted) of a 
very high order and also of a high per- 


Operation: Simple and efficient. 

Construction: Rather complicated.* 

Approximate range: 500 to 1,000 miles (on 
telephony). 

Outstanding features: The best modulating 
system and the one most used for broad- 
casting. 


*(See PoruLar Rapio, July, 1923. page 46, for constructional detas.) 


centage. This may cause the wave to be 
broadened out so that the set may interfere 
locally. 
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THE HARTLEY CIRCUIT USING HEISING MODULATION FOR TELEPHONY 


Cost of parts: Not more than $175.00. 

Emitted wave: Extremely sharp for CW and 
good on telephony. 

Operation: Complicated. A thorough under- 
standing of the principles of modulation is 
necessary to get the set operating efficient- 
ly on telephony. 


Construction: Difficult.* 

Approximate range: 2,500 miles (on CW), 
and 1,000 miles (on telephony). 

Outstanding features: This circuit is noted for 
its efficiency and perfection of modulation. 
This type of modulation is used at most of 
the broadcasting stations. 


*(See Porurar Rapio, December, 1922, page 256, for constructional details.) 
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6L 
MODIFIED COLPITTS CIR- 
= CUIT WITH AC POWER TRANSFORMER 
- SUPPLY HOV. E0% 
Cost of parts: Not more than $35.00. Construction: Not complicated.* 


Emitted wave: Fairly broad. (This is due to Approximate range: 500 miles. 
the AC power supply and not to the type Outstanding features: A persistent oscillator 


of circuit used.) and efficient. This set employs no batteries 
Operation: Simple to get into successful oper- of any kind. It is run wholly from the 
ation (if a counterpoise is used). 110-volt, 60-cycle, AC lighting mains. 


*(See PopuLtar Rapio, September, 1923, page 249, for constructional details.) 


Two-tube Circuits 


VARIOCOUPLER AF TRANS. 
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Teenie 
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INDUCTIVELY-COUPLED, VACUUM-TUBE RECEIVER WITH ONE 
STAGE OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $28.00. Outstanding features: The added stage of am- 
Selectivity: Fairly good. plification increases the operating range 
Operation: Simple. considerably and makes the local programs 
Construction: Easy to make.* more enjoyable for use with a number of 
Approximate range: About 100 miles. headphones. 


*(See Porputar Rapio, October, 1922, pane 147, for constructional details.) 
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THE CONDUCTIVELY-COUPLED, TUNED-PLATE REGENERATIVE CIRCUIT 
WITH ONE STAGE OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $30.00. 


Selectivity: Fair. 
Operation: Not very complicated. The an- 
tenna is tuned by means of a tapped 


switch, the secondary by means of a vari- 
able condenser and the regeneration is 
controlled by the variometer. 
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Cost of eee Between $25.00 and $30.00 (de- 
pending on the wavelength). 

Selectivity: Very good. 

Operation: Rather complicated for a beginner. 

Ease of constructton: Fairly simple. 

Approximate range: 800 miles. 


bee 


Ease of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the circuit are necessary. 

Approximate range: 800 to 1,000 miles. 

Outstanding features: Easy to operate and 


will bring in distance with good volume on 
a pair of telephones. 
CW reception. 


Good for amateur 
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THE TRIPLE-COIL HONEYCOMB REGENERATIVE RECEIVER 
WITH ONE STAGE OF AUDIO-FREQUENCY AMPLIFICATION 


Outstanding features: Can be used on any 
wavelength. By merely changing the three 
coils, using large or small, for the long 
or short waves, the set can be used for 
commercial reception, broadcast reception 
or amateur reception. 
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ONE STAGE OF RADIO-FREQUENCY AMPLIFICATION 
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Approximate range: 500 miles. 
Outstanding feature: A good circuit for the 
Operation: Not difficult. man who has a simple vacuum-tube circuit 
Construction: Nothing especially complicated.* and wishes to make it more sensitive. 

*(See Porurar Rapio, June, 1923, page 471, for constructional details.) 


Cost of parts: Not more than $28.00. 
Selectivity: Good. 


A REGENERATIVE DETECTOR CIRCUIT 


Cost of parts: Not more than $40.00. 
Selectivity: Good. 
Operation: Fairly simple. The an- 
tenna tuning is done with a vari- 
able condenser and a tapped coil. 
Ease of construction: Just an ordi- 
nary acquaintance with tools and 


TUNING 
CONDENSER RADIO FREQ. 


some ability in wiring up a circuit 
are necessary.* 
Approximate range: 800 to 1,000 miles. 
Outstanding features: Radio-fre- 
quency amplification gives cleat 
reception even from distant sta- 
tions. 
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AGK TUNED RADIO-FREQUENCY CIRCUIT 


Cost of parts: Not more than $28.00. indoor antenna. It may be made from a 
Selectivity: Good. single-circuit, honeycomb set to stop re- 
Operation: Rather complicated for a beginner. radiation, and may be used to give the 
Ease of construction: Easy. builder a good idea of radio-frequency 
Approximate range: 500 miles. amplification before he tries out the more 
Outstanding features: May be used with short complicated circuits. 
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= TWO-TUBE CRYSTAL-DETECTOR fii} Idole 


Co = ti a ts Nye tt m f 
REFLEX ‘A 2B 672 V 
Cost of parts: Not more than $45.00. other.* 
Selectivity: Very good. Approximate range: 1,000 miles. 
Operation: Fairly simple. Outstanding features: Loudspeaker operation 
Construction: Not easy to make. Care must is possible with only two tubes. The cir- 
be used in mounting the transformers in cuit has the advantage, also, of being work- 
the proper position with respect to each able with a short antenna. 


"(See Popurar Rapto, March, 1924, page 293, for constructional details.) 
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A DUPLEX REGENERATIVE RECEIVER 
Cost of parts: Not more than $55.00. with tools and some ability in wiring up 
Çelectivity: V od the circuit are necessary.* 
a ENS Be Approximate range: 500 miles. 

Operation: A few weeks’ practice will suffice Outstanding features: Sharp tuning, and the 
to enable efficient tuning of both parts of fact that the set will bring in two programs 
the set. (on different wavelengths) at the same 

Construction: Just an ordinary acquaintance time on two pairs of telephones. 


*(See Porpviar Rapio, January, 1924, page 96, for constructional details.) 
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CIRCUIT EMPLOYING TWO STAGES OF TUNED-RADIO-FREQUENCY AMPLI- 
FICATION, WITH A CRYSTAL DETECTOR 


Cost of parts: Not more than $56.00. parts will render the circuit useless.* 

Selectivity: Excellent. Approximate range: 1,500 miles. 

Operation: Rather critical in operation. Outstanding features: A set for the man who 

Construction: Not very hard to make. Be sure wants distance, but who is willing to de- 
that the best parts are obtained and the pend on the headphones instead of trying 
results will exceed expectations. Poor to use a loudspeaker. 


*(See Poputar Rapio, April, 1924, pages 400-1, for constructional details.) 
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TWO-TUBE SUPER-REGENERATIVE CIRCUIT 


Cost of parts:. Not more than $45.00 set will function as it should. 

Selectivity: Good. Approximate range: Variable; from local 

Operation: Difficult. It is a real engineering reception on the higher broadcasting wave- 
feat to get the oscillator circuit to function lengths up to 1,000 miles on lower wave- 
with the correct frequency and amplitude lengths (with a loop). 
to cause the proper “super” action and at Outstanding features: The best method for 
the same time filter out the high-pitched unlimited amplification at the extremely 
whistle in the detector circuit. short wavelengths. Especially suitable for 

Ease of construction: Difficult. Every part of local reception with great volume for a 
the circuit must be just right before the minimum number of tubes. 


Three-tube Circuits 
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A SIMPLE AUDION CIRCUIT WITH TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $40.00. Approximate range: 300 miles. 

Selectivity: Fairly good. Outstanding feature: The set will bring in any 
Operation: Easy to operate. signals, with great clarity, as long as they 
Construction: Simple.* l are strong enough to operate the detector. 


*(See Porpurar Rapio, March, 1923, pages 232-233, for constructional details.) 
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TRANSFORMER-COUPLED RADIO-FREQUENCY CIRCUIT WITH 
VACUUM-TUBE DETECTOR 


Cost of parts: Not more than $35.00. 

Selectivity: Good. 

Operation: Simple. Two controls for wave- 
length, one for coupling and one for re- 
generation (the potentiometer). 

Ease of construction: Not easy for the experi- 
menter to get working right but a little 
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patience and experimenting will soon get 
results. 

Approximate range: 1,000 miles. 

Outstanding feature: Although the amplifica- 
tion with this type is not as great (per 
stage), as with tuned-radio-frequency am- 
plification, the tuning control is simplified. 
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TRIPLE-COIL, HONEYCOMB REGENERATIVE CIRCUIT 
WITH TWO STAGES OF AMPLIFICATION 


Cost of parts: Not more than $35.00. 

Selectivity: Good. 

Operation: Rather complicated. 

Ease of construction: Not hard to make. 

Approximate range: 1,000 miles on the low 
broadcasting and amateur wavelengths and 
3,000 miles on the extreme high wave- 
lengths. 


Outstanding features: It may be made to 
cover all wavelengths by interchanging 
coils. The coils may be plugged into sock- 
ets at will, thus making the set into a 
high or low wave receptor which is re- 
generative. 
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THE REINARTZ CIRCUIT, WITH TWO STAGES 
OF AUDIO AMPLIFICATION 


Cost of parts: Not more than $35.00. 


Selectivity: Excellent on amateur wavelengths, 
very good on broadcasting wavelengths. 


Operation: Easy when mastered; about a 
month's practice should suffice to become 


Se 
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well enough acquainted with the peculiari- 
ties of the tuning. 
Ease of construction: 
Approximate range: 1,500 miles. 
Outstanding features: It is noted for its DX 
amatcur reception and its low cost. 


Simple. 


'/8 v! '40- 60: V 


TWO STAGES OF TRANSFORMER-COUPLED, RADIO-FREQUENCY AMPLIFI- 
CATION ADDED TO THE TWIN-VARIOMETER, VARIO- 
COUPLER, REGENERATIVE CIRCUIT 


Cost of parts: Not more than $50.00. 

Selectivity: Good. 

Operation: Complicated. The antenna must 
be tuned with the tapped switch and the 
variable condenser. There are two poten- 
tiometer adjustments, one for the stabi- 
lizer for the radio-frequency tubes, and 
one for adjusting the plate potential of 
the detector tube. Then the output cir- 
cuit of the second radio-frequency tube 
must be tuned with the variable condenser, 
and the regular tuning of the variometers 


in the grid and plate circuits of the de- 
tector must be done before the signal is 
tuned in properly. 

Ease of construction: 

Approximate range: 1,500 miles. 

Outstanding features: Is reliable for distance 
reception without the audio-frequency am- 
plifcation that is usually used with this 
detector circuit. The radio-frequency am- 
plification brings in the distance with much 
greater strength without appreciably in- 
creasing the local signals. 


Fairly complicated. 
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DONLE DETECTOR CIRCUIT WITH TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $38.00. Approximate range: 1,000 miles. 
Selectivity: Fair. Outstanding feature: This circuit uses the new 

, . type of sodion tube which is extremely 
Operation: Very simple. sensitive but which cannot oscillate or 
Construction: Not hard to put together.* radiate. 


"(See Popurar Rapio, March, 1924, pages 294-5, for constructional details.) 
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THE TOBIAS CIRCUIT FOR RECEPTION WITH AN INDOOR ANTENNA 

Cost of parts: Not more than $55.00. other types of regenerative circuits.* 

Selectivity: Excellent, if used on a short an- Approximate rangc: 1,200 miles. 

tenna. Outstanding feature: Operates on a short in- 

Operation: Not hard to tune, once the mode of door antenna with results about equal to 

adjustment has been thoroughly learned. the ordinary regenerative receiver used on 

Construction: No more complicated than an outdoor one. 


r 


*(See Poputar Rapio, June, 1924, page 567, for constructional details.) 
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TWIN-VARIOMETER, VARIOCOUPLER REGENERATIVE CIRCUIT WITH TWO 
STAGES OF AUDIO-FREQUENCY AMPLIFICATION 


a ae2gr B°S7hu 


Cost of parts: Not more than $45.00. Approximate range: 1,200 miles. 
Selectivity: Good Outstanding features: All the tuning is in- 
Operation: Difficult. ductive and this makes for louder signals, 
Ease of construction: Just an ordinary ac- at a slight loss of selectivity. Both tun- 
quaintance with tools and some ability in ing and regeneration are controlled by 
wiring up the circuit is necessary.* variometers. 


*(See Poputar Rapto, October, 1923, page 329, for constructional details.) 
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TRIPLE-COIL HONEYCOMB REGENERATIVE RECEIVER WITH TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $45.00. 
Selectivity: Good. 
Operation: Rather difficult to tune. 


Ease of construction: The building of such a 
set is more difficult than the single-circuit 
tuner but. better results in tuning will be 


*(See PoruLar Rapio, April, 1923, 


8 224v 


8 674r 


worth the extra trouble, and the amplifier 
will make the set suitable for loudspeaker 


reception.* 

Approximate range: 1,200 miles. 

Outstanding feature: The set can be used for 
reception on any wavelength range by 


merely changing the size of coils. 


page 308, for constructional details.) 


REGENERATIVE RECEIVER WITH TWO STAGES OF AUDIO-FREQUENCY 
AMPLIFICATION, EQUIPPED WITH AUTOMATIC 
FILAMENT-LIGHTING JACKS 


Cost of parts: Not more than $45.00. 

Selectivity: Excellent. 

Operation: Simple. The primary and sec- 
ondary condensers control tuning, with the 
variocoupler for coupling control and the 
plate variometer for effecting regenera- 
tion. By merely inserting the telephone 
plug into the stage desired the filaments 


used are automatically turned on and 


off. 
Construction: Some care is necessary in lay- 
ing out the circuit and in wiring up the 


filament circuit.* 
Approximate range: 1,200 to 1,500 miles. 
Outstanding features: Selectivity. Automatic 


filament control. 


*(See PoruLar Rapio, July, 1924, pages 80-1, for constructional detasls.) 
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MODIFIED DX THREE-CIRCUIT REGENERATIVE RECEIVER, 
WITH TWO STAGES OF AUDIO-FREQUENCY AMPLIFICATION 
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Cost of paris: Not more than $35.00 Approximate range: 1,500 miles. 

Selectivity: Excellent. Outstanding features: Noted for DX amateur 
Operation: Fairly simple. and broadcast reception and for its ex- 
Ease of construction: Fairly easy to build. ceptionally sharp tuning. 
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ONE STAGE OF TUNED-RADIO-FREQUENCY, VACUUM-TUBE DETECTOR, 
WITH SEPARATE HETERODYNE FOR CW RECEPTION 


Cost of parts: Not more than $50.00. receiver." 
Selectivity: Excellent. Approximate range: 1,500 to 2,000 miles for 
Operation: Dhithcult to tune. CW. 


Construction: Only the experienced radio Outstanding feature: Excellent for reception 
experimenter should try to build this of continuous-wave telegraphy. 


*(See Popurar Rapio, July 1924, page 77, for constructional details.) 
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TWO STAGES OF TUNED-RADIO-FREQUENCY AMPLIFICATION, 
CRYSTAL DETECTOR AND TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $60.00. Construction: Not a simple set to make. Some 

Selectivity: Very good. Tuning is accom- experience in making sets should be had 
plished entirely by means of variable con- before attempting construction.* 
densers. Approximate range: 2,500 miles. 

Operation: Rather complicated. The tuning Outstanding features: Only three tubes are 
should be done by logging the settings for used. One stage of audio-frequency am- 
the various wavelengths. plification is reflexed. 


*(See Porurar Rapio, January, 1924, pages 80-1, for constructional details.) 
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THE REMY REFLEX 
Cost of parts: Not more than $70.00. fer to the article in the issue given below.* 
Selectivity: Very good. Approximate range: See Remy’s article. 
Operation: Simple. Outstanding features: Simplicity of control 
Construction: Not very difficult to make. Re- and economical from a tube standpoint. 


*(See Porurar Rapio, February, 1924, page 167, for constructional details.) 
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FOUR-CIRCUIT PORTABLE RECEIVER 
Cost of parts: Not more than $50.00. 


Selectivity: Excellent. 
Operation: Simple. 
Construction: Not difficult.* 


Approximate range: Local. 

Outstanding feature: 
cabinet, including 
tubes. 


loops, batteries 


"(See Porurar Rapio, February, 1924, page 152, for constructional details.) 
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THE GRIMES REFLEX CIRCUIT 


Cost of parts: Not more than $40.00. 


Selectivity: Excellent. 

Operation: Extremely simple. Only one con- 
trol for wavelength needed and one con- 
trol for regeneration. 

Ease of construction: This is a quite compli- 
cated circuit to follow out and to get in 
operation. There are a number of details 
that will give the beginner trouble when he 


first tries to make this set, but they can be 
overcome, 

Approximate range: 500 miles (with loop an- 
tenna). 

Outstanding features: No outdoor antenna is 
needed for DX reception. Simplicity of 
tuning. No crystal detector to bother with. 
The audio-frequency amplification is fed 
back to the next preceding tube in each 
stage. 


All parts mounted in a 
and 
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THE SQUIRE REFLEX CIRCUIT 
Cost of parts: Not more than $50.00. 


Selectivity: Excellent. 

Operation: Very simple. One control for 
wavelength and one control for regenera- 
tion; the only other adjustment that must 
be made is the setting of the crystal de- 
tector. 


Ease of construction: More or less compli- 
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cated. There are a number of precautions 
that must be taken to get the circuit to op- 
erate at highest efficiency. 
Approximate ranye: 500 miles (with the loop 
antenna). 
Outstanding features: No outdoor antenna is 


Simplicity of 


needed for DX reception. 
tuning. 


THE THREE-TUBE, 4-CIRCUIT TUNER 


Cost of parts: Not more than $40.00. 
Selectivity: Excellent. 


Operation: Very simple. There is one dial 
which controls the wavelength and one 
dial which controls regeneration. This dial 
can be set for the whole band of wave- 
lengths over which regeneration will be 
constant. 


Ease of construction: Not complicated. Be 
sure that the best parts are obtained, and 
the results will exceed expectations. Poor 
parts will render the circuit useless.* 

Approximate range: 2,400 miles. 

Outstanding features: Loudspeaker reception 
from distant broadcasting. Regeneration 
is independent of wavelength. Best sensi- 
tivity and selectivity. 


*(See Porurar Rapio, May, 1923; also August, 1923, page 165, for constructional details.) 
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Four-tube Circuits 


Sarg vase VASK 


ONE STAGE OF TUNED-RADIO-FREQUENCY, DETECTOR AND TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $30.00. the ordinary 3-tube regenerative receiver.* 
ee Approximate range: 2,000 miles. 
O S Outstanding features: Good on DX reception. 
peration: Not difficult to tune. À No potentiometer used. Truthful repro- 
Construction: Not any, more complicated than duction. 
*(See Porurar Rapio, May, 1924, pages 446-7, for constructional details.) 
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ABELE CIRCUIT COMPRISING ONE STAGE OF TUNED-RADIO-FREQUENCY 
AMPLIFICATION, VACUUM-TUBE DETECTOR AND TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $35.00. Outstanding features: Tuned-radio-frequency 
Selectivity: Very good. apne is Pere dae aie a ase 
a, eo . means for coupling the plate circuits o 
Operation. Fairly complicated. the radio-frequency Saintes tube and 
Construction: Rather difficult to make.* the detector tube together, to obtain re- 
Approximate range: 2,000 miles. generation. 
*(See Popurar Rapto, May, 1924, paacs 502-3, for constructional details.) 
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SINGLE-STAGE RADIO-FREQUENCY AMPLIFIER WITH TUNED-PLATE CIR- 
~ CUIT, DETECTOR, AND TWO-STAGE AUDIO-FREQUENCY AMPLIFIER 


Cost of parts: Not more than $45.00. Approximate range: 2,000 miles. 


Selectivity: Very good. 
Outstanding features: Particularly good for 


Operation: Simple. | ( 
Ease of construction: Not any more compli- DX reception of broadcasting. Simple to 
handle and truthful in reproduction of 


cated than the regular regenerative 3-tube 
musical programs. 


circuit.* 
*(See Porutar Rapio, November, 1923, page 420, for ccnstructional details.) 
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THE CRAIG CIRCUIT, EMPLOYING THE PRINCIPLE OF TUBE-CAPACITY 
NEUTRALIZATION 
Cost of parts: Not more than $70.00. Construction: Not hard to build.* 
Selectivity: Excellent. Approximate range: Up to 3,000 miles. 
Operation: Easy to tune. Two dials on the Outstanding features: Exceptional volume. 
variable condensers tune the input and DX reception and clarity of reception. 
a output circuits of the radio-frequency Does not radiate. 
tube. 


*(See Porurargr Rapio, April, 1924, page 378, for constructional details.) 
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ONE STAGE OF TUNED-RADIO-FREQUENCY AMPLIFICATION, VACUUM 
TUBE DETECTOR AND TWO STAGES OF AUDIO-FREQUENCY 
AMPLIFICATION EMPLOYING HONEYCOMB COILS FOR TUNING 


Cost of parts: Not more than $46.00. Approximate range: 2,400 miles. 
Selectivity: Good. Outstanding features: With few additions, this 


; é : set can be made from the standard triple- 
Operation: Fairly complicated. coil hook-up. 


Construction: Not easy to build.* ception. 
*(See Porpurar Rapvio, July, 1924, pages 78-9, for constructional details.) 


It is good on distance re- 


ONE STAGE OF TUNED-RADIO-FREQUENCY AMPLIFICATION, WITH A 
VACUUM-TUBE DETECTOR AND TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $50.00. studied before it is finally decided upon.* 

Selectivity: Excellent. Approximate range: 500 miles. 

Operation: Not hard to tune. Some experi- Outstanding features: The set will operate 
ence will have to be gotten, however, be- without an antenna and employs two 
fore the operator will be able to get the grounds ora ground and a short piece of 
most out of the set. wire acting as a counter poise. It tunes 

Construction: Rather complicated. The lay- extremely sharp, and will operate a loud- 
out of the set should be carefully speaker. 


*(See Porutar Rapio, November, 1923, pages 374-5, for constructional details.) 
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Selectivity: 


Cost of parts: Not more than $47.00. 
Excellent. 
Operation: 


Rather complicated. The opera- 
tor will have to get used to the proper 


adjustment of the tickler before he will 


FEED-BACK FOR ELIMINATING REGENERATION 
learned, 


THE SUPERDYNE CIRCUIT WHICH EMPLOYS A REVERSED-TICKLER 
Construction: 


will 


get good results, but when this has been 
the set 
Fairly complicated.* 
Approximate range: 2, 
Outstanding features: Excellent selectivity and 
sensitivity. 
*(See Porvutar Rapio, March, 1924, pages 296-7, for constructional details.) 


function nicely. 
miles. 
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Using two stages of tuned-radio-frequency 

amplification, one stage of transformer- 

radio-frequency 


vacuum-tube detector, and two stages of 
audio-frequency amplification. 


Cost of parts: Not more than $55.00. 


Not complicated. 


erly.* 
Two controls. 
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GRIMES INVERSE-REFLEX 
amplification, 
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Construction: More or less complicated. There 


are a number of precautions that must be 
Outstanding features: 


taken to get the circuit to function prop- 
Approximate range: 2,000 miles. 
*(See Porutan Rapio, April, 1924, page 398, for constructional details.) 


and sensitivity to weak signals, as well as 


Simplicity of control, 
being economical from a tube standpoint. 
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FOUR-TUBE REFLEX WITH THREE STAGES OF RADIO-FREQUENCY AMPLI- 
FICATION, VACUUM-TUBE DETECTOR AND TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $60.00. 

Selectivity: Excellent. 

Operation: Very simple. Just one control for 
tuning—a variable condenser connected 
in shunt to the loop. Regeneration is con- 
trolled in the radio-frequency circuits by 
means of potentiometers. 

Ease of construction: More or less compli- 


cated. There are a number of precau- 
tions that must be taken to get the cir- 
cuit to function properly.* 

Approximate range: 1,000 miles (on a loop 
antenna). 

Outstanding features: No outdoor antenna 
needed for DX reception. Simplicity of 
tuning. No crystal detector to bother with. 


‘(See Porutar Ravio, November, 1923, fage 418, for constructional details.) 


Five-tube Circuits 
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TWO STAGES OF TRANSFORMER-COUPLED RADIO-FREQUENCY AMPLI- 
FICATION WITH VACUUM-TUBE DETECTOR AND TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $54.00 

Selectivity: Good. 

Operation: Easy to tune. The two variable 
condensers control tuning. Coupling is 
varied by means of the variocoupler, and 
regeneration in the first stage is controlled 
with the potentiometer. 

Construction: More or less complicated. There 
are a number of precautions that should 


be taken to get the circuit to function 
properly.* 


Approximate range: 1,500 miles. 


Outstanding features: Only two dials for 
changes of wavelength. The coupling can 
be set for the desired degrce of selectivity 
and then all other tuning can be accom- 
plished with the two condensers. 


*(See Popurar Rapid, June, 1924, pages 610-1, for constructional details.) 
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FIVE-TUBE NEUTRODYNE 


Cost of parts: Not more than $60.00. 

Selectivity: Very good. There are three con- 
trols for wavelength. 

Operation: Simple, if the set is tuned by 
means of a chart. In fact this is the only 
way to tune this receiver successfully. 

Ease of construction: More or less compli- 
cated. There are a number of precautions 
that must be taken to get the circuit to 
function properly, especially in the matter 


of eliminating feedback. The set will op- 
erate more efficiently when the neutraliz- 
ing condensers are upset slightly so that 
the set will regenerate without readily 
bursting into uncontrolled oscillation.* 

Approximate range: 2,400 miles. 

Outstanding features: The wavelength can be 
calibrated. The set will not re-radiate. 
Anyone can operate the set by means of 
the tuning chart. 


*(See Porurar Rapio, September, 1923, page 248, for constructional details.) 
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MODIFIED ACMEDYNE CIRCUIT WITH TWO STAGES OF COMPENSATED 
RADIO-FREQUENCY AMPLIFICATION AND TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $60.00. 

Selectivity: Wonderful. 

Operation: Rather complicated for the be- 
ginner, but the correct method can be ac- 
quired in a month’s practice in tuning. 

Ease of construction: This, of course, is a 
complicated circuit to follow out and to 
get going properly, but it can be done and 
the set is well worth while. 

Approximate range: 2,500 miles. 


Outstanding features: Extremely sharp tuning, 
DX reception and clarity of signals. The 
trouble encountered in most radio-fre- 
quency-amplification circuits, that of prop- 
erly cantrolling or eliminating oscillation, 
is definitely taken out of this circuit by an 
ingenious device called a compensating 
condenser which has three plates attached 
respectively to the grid, filament, and plate 
circuits of the vacuum tubes. 
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THE PLIODYNE PRINCIPLE INCORPORATED INTO A RADIO-FREQUENCY 
CIRCUIT WITH VACUUM-TUBE DETECTOR AND TWO-STAGE 
AUDIO-FREQUENCY AMPLIFIER 


Cost of parts: Not more than $60.00. 

Selectivity: Very good. 

Operation: Not very difficult to tune. Three 
variable condensers, which are set at prac- 
tically the same settings, control the tun- 
ing. 


Construction: Complicated.* 
Approximate range: 2,400 miles 


Outstanding features: Oscillation and regen- 
eration are prevented by means of “phas- 
ing out.” The set will not radiate. 


*(See Popurar Rapio, May, 1924, pages 500-1, for constructional details.) 


RF TRANS. RF TRANS 


AF TRANS. AF TRAINS. 


TWO STAGES OF RADIO, DETECTOR, AND TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $50.00. 
Sclectivity: Good. 


Operation: Simple. Only one control for tun- 
ing the variable condenser. The two po- 
tentiometers are used as stabilizers for the 
control of regeneration in the radio-fre- 
quency stages, 


Ease of construction: More or less compli- 
cated. There are a number of precau- 
tions that must be taken to get the cir- 
cuit to function properly. 

Approximate range: 500 miles (on a loop 
antenna). 

Outstanding features: No outdoor antenna 
necessary and simplicity of tuning. 
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THE FOUR-CIRCUIT TUNER WITH TWO STAGES OF STRAIGHT TRANS- 

- FORMER-COUPLED AMPLIFICATION, AND ONE STAGE OF 
PUSH-PULL AMPLIFICATION 


Cost of parts: Not more than $90.00. the circuit is necessary.* 

Selectivity: Excellent. Approximate range: 3,400 miles. ` 
Operation: Simple to tune. Outstanding features: Selectivity. Ease of 
Construction: Some experience in wiring up tuning. Good reproduction. 


*(See Porvurar Rapio, January, 1924, page 23, for constructional details.) 
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FOUR-CIRCUIT TUNER WITH ONE STAGE OF TRANSFORMER-COUPLED 
AND THREE STAGES OF RESISTANCE-COUPLED AMPLIFICATION 


Cost of parts: Not more than $55.00. Ease of tuning and wonderful reproduction 
Selectivity: Excellent. ae Poe DI. eat this ee an aa 

S . with this particular circuit t ere has been 
Op cralton. Simple 10 tune: no other receiver ever tested in POPULAR 
Construction: Not difficult.* Rapio LABoRrAaTORY that can beat it as to 
Approximate range: 3,400 miles. truthful and pleasing reproduction of 
Outstanding features: Increased selectivity. speech and music. 


“(Sce Porptrar lanio, October, 1924, page 378, for constructional details.) 
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Circuits of More Than Five Tubes 
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THE POPULAR RADIO PORTABLE 


Cost of parts: Not more than $100.00 (com- Construction: Not difficult, but there is a lot 
plete with tubes, batteries and loud- of work necessary.* 
speaker). 
Selectivity: Good. 
Operation: Extremely simple. All tuning is Outstanding features: Portability. All bat- 


Approximate range: Up to 1,500 miles. 


done with the variable condenser, and re- teries and tubes and loudspeaker con- 
generation in the first tube circuit is con- tained in carrying case. Simplicity of op- 
trolled by the potentiometer. eration. 


*(See PorvLar Rapnio, July, 1924, page 60, for constructional details.) 
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A SUPERHETERODYNE CIRCUIT FOR AIR-CORE INTERMEDIATE- 
WAVE TRANSFORMERS 


Cost of parts: Not more than $80.00. Construction: Rather complicated.* 
Gal edit ee: V ee Approximate range: 3,400 miles. 
ela hy ROO Outstanding features: Easier to tune than most 
Operation: Not difficult to tune, when the complicated circuits. Good distance and 
mode of operation is learned. selectivity. 


*(See Poputar Rapio, September, November and December, 1923, issues, for constructional details.) 
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A RESISTANCE-COUPLED SUPERHETERODYNE WITH TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 
Cost of farts: Not more than $80.00. master.* 
Selectivity: Excellent. Approximate range: 3,000 miles. 
Operation: Difficult. Outstanding feature: This set combines sen- 
Construction: A very complicated circuit to sitivity with great selectivity. 


*(See Porurar Rapio, June, 1923, pages 468-9, for constructional details.) 


8-TUBE SUPERHETERODYNE REFLEX CIRCUIT 


Cost of parts: Not more than $80.00. Outstanding features: This receiver has an 
Selectivity: Excellent. exceptional range on a loop. Its tone 


quality 1s good and the directional effect 


Operation: Rather simple. of loop tuning helps to cut out a large 


Construction: A complicated circuit to put percentage of interference that could not 
together and get into proper operation. be eliminated through ordinary tuning 
Approximate range: 3,500 miles. means. Needs no outdoor antenna. 


"(Sce Porurar Rapio, January, 1925, page 36, for constructional details.) 


“What Set Shall I Buy?” 


2nd Installment 


For the guidance of readers who want specific and authoritative 

information concerning the best of the ready-made receivers that 

are now on the market, this feature will be published monthly 

until all of the receivers that have passed the tests of the Popu- 
Lak Kavio Laboratoky have been included 


The Standardyne Receiver 
MANUFACTURER'S NAME; The Standard Radio KiINp oF TuBes For R. F.; C-301-a or UV-201-a 


& Electric Company Detector Tere; C-300 or UV-200 
MobeL; type C Acpbio TusBes; C-30l-a or UV-201 
NUMBER OF TUBES; six Type or “A” Battery; storage 
Tyre oF TUNING; tuned-radio-frequency Type oF “B” Battery; dry-cells 
Tyre or Detector; C-300 or UV-200 Detector “B” Voitace: 22! 3-volt 
Rance oN PHones; 3,000 miles WAVELENGTH RANGE; 220 to 550 meters 
RANGE on LoUDSPEAKER; 2,500 miles NUMBER OF TUNING CoNTROLS; two 
Cost Comprete; $250.00 “A” BATTERY CURRENT Usep; 614 amperes 
ANTENNA RECOMMENDED; loop “B” Battery CURRENT Usen; 134 amperes. 
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Underwood & Gaderne 
HOW THE RECEIVER LOOKS, COMPLETE IN A CABINET 


In this set the batterics, the loudspeaker and the set itsclf are completely installed 
in a neat cabinet with two doors which open outward in front. The controls on the 
receiver consist of the three tuning controls A and the two rheostats B. 
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Aand B are the tuning dials. C ts the loudspeaker jack. 


The Pliodyne Receiver 


MANUFACTURER'S NAME; Golden Leutz, Incor- 
porated 


MopeL; Number six 

NUMBER OF TUBES; six 

Tyre oF TUNING; tuned-radio- frequency 
Tyre or Detector; UV-200 or 201-a 
RANGE ON Puones; 3,000 miles 

RANGE ON LouDSPEAKER; 2,000 miles 
Cost Compete; $150.00 

ANTENNA RECOMMENDED; outdoor 

KInp oF Tuses For R. F.; UV-20l-a 


Detector Turse; UV-200 or 201-a 

Avpio Tuses; UV-201-a 

Tyre or “A” BATTERY; 6-volt storage 

Tyre or “B” Battery; two 45-volt and one 
22'-volt 

Detector “B” VOLTAGE; 2214-volt 

WAVELENGTH RANGE; 200 to 546 meters 

NUMBER OF TUNING CONTROLS; two _ 


“A” BatTrery CuRRENT Usep; 1% to 24% am- 
peres 


“B” Battery Current Usen; 30 milliamperes. 


A is the volume control. B is the detector rheostat. C is the tuning dial. 


Paragon Type Two Receiver 


MANUFACTURER'S NAME; Adams-Morgan Co., 
Inc. 

MopeL; Type two 

NUMBER OF TUBES; two 

Type or TUNING; capacity 

Type or DETECTOR; vacuum tube 

RANGE ON PHONES; none specified 

RANGE ON LOUDSPEAKER; none specified 

Cost, Bare REcEIvVER; $27.50 

ANTENNA RECOMMENDED; 100 ft. 


KIND oF TuBES For R.F.; standard tubes 
Detector TuBE; standard tube 

Avupbio TuBE; standard tube 

Type oF “A” BATTERY; standard tubes 

Type or “B” BATTERY; standard tubes 
Detector “B” Vottace; 20-45 volts 
WAVELENGTH RANGE; 200 to 580 meters 
NUMBER OF TUNING CONTROLS; one 

“A” BATTERY Current Usep; %4-ampere 

“B” Battery CurreENT Usep; 6 milliamperes. 
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A are the three tuning dials. B are the plugs for the phones. 
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C and D are the 


rheostats and E are the loudspeaker jacks. 


; Mu-Rad MA-20 Receiver 


MANUFACTURER'S NAME; Mu-Rad Labora- 
tories, Inc. 

MopeL; MA-20 

NUMBER OF TUBEs; five 

Tyre or TUNING; three dials; tuned-radio-fre- 
quency 

Tyre oF DETECTOR; vacuum tube 

RANGE ON PHONES; not used 

RANGE ON LoupDsPEAKER; 1,000 miles 

Cost WitHout Horn; $238.00 

ANTENNA RECOMMENDED; single outside wire 


From a photograph made for PopwuLar RADIO 


Note the tuning control A, the antenna induc- 
tance switch B, the rheostat C and a tickler D. 


KIND oF TuBEs For R. F.; C-30l-a 
Detector Ture; C-299 

Aupio Tuses; C-301l-a 

Tyre or “A” BATTERY UseEp; none 
Tyre or “B” Battery USED; none 
DETECTOR “B” VoLTAGE; 36 volts 


WAVELENGTH RANGE; 200 to 600 meters 
NuMBER OF TUNING CoNTROLS; three 

Operates with Mu-Rad Recto-filter from 
110-volt, 60-cycle light socket. 


The Crosley Portable Receiver 


MANUFACTURER'S NAME; The Crosley Radio 
Corporation 


Mopet; Number 51 

NUMBER OF TUBES; two 

Tyre oF TUNING; regenerative 

Type oF DETECTOR; vacuum tube 

RANGE ON PuHoNneEs; 1,500 miles 

RANGE ON LoupspEAKER; 1,000 miles 

Cost Comp ete; $30.25 

ANTENNA RECOMMENDED; outdoor 
Detector TuBE; any standard detector tube 
Avupio TuBes; any standard amplifier tube 
Tyre or “A” BATTERY; to suit tubes 

Tyre oF “B” Battery; 90-volt 

Detector “B” VoLtTaceE; 22'4-volt 
WAVELENGTH RANGE; 200 to 600 meters 
NUMBER OF TUNING CONTROLS; one. 
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Fada Neutrola-Grand Receiver 


MANvuFAcTuRER’s NAME; F. A. D. Andrea, Ine. 

Move; Neutrola-Grand, Cat. No. 185/90-A _ 

NUMBER OF TUBES; five 

Type or TUNING; tuned-radio-frequency (neu- 
trodyne) 

Type or Detector; hard tube 

RANGE ON PHONES; none specified 

RANGE ON LOUDSPEAKER; none specified 

Cost Compete; $270.00 (without accessories) 

ANTENNA RECOMMENDED; 40 to 150 feet 

Kinp oF Tuses For R. F.; UV-20l-a, C-301-a, 
C-299, UV-199 


Detector Tuse; UV-20l-a, C-30l-a, C-299, 
UV-199 

Avupbio Tuses; UV-201-a, C-30l-a, C-299, 
UV-199 


Type or “A” Battery , 6-volt storage or 414- 
volt dry-cell batteries 

Tyre or “B” BATTERIES; two 45-volt batteries 

Detector “B” VoLtacE; 22!4-volt 

WAVELENGTH RANGE; 200 to 575 meters 

NUMBER OF TUNING CONTROLS; three 

“A” Battery CurrRENT Usep; 1% amperes 

“B” BATTERY CURRENT Usep; 7 to 20 milli- 
amperes. 


— 


D, E and 


A, B and C are the tuning dials. 
F are the rheostats and volume control. G 
ts the container for the batteries. 


Eisemann Type 6-D Receiver 


MANUFACTURERS NAME; Eisemann Magneto 
Corporation 

MopeL; Type 6-D 

NUMBER OF TuBES; five 


Type oF TUNING; tuned-radio- frequency 
7 7 
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A marks the tuning dials and B the rheostats. 


Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; none specified 

RANGE ON LOUDSPEAKER; none specified 

Cost Compete; $125.00 (less accessories) 

ANTENNA RECOMMENDED; 75 to 125 feet, single 
wire . 

KIND oF Tuses For R. F.; UV-201-a 

DeEtEctor Tune; UV-20l-a 

Aupio Tures; UV-201-a 

Type or “A” Battery; storage, 6-volt 

Tyee or “B” Battery; large size, 90 volts 

Detector “B” VoLTAGE; 22% to 45 volts 

WAVELENGTH Rance; 200 to 560 meters 

NUMBER OF TUNING CONTROLS; three 

“A” BATTERY CURRENT Usep; 1% amperes. 

“B” BATTERY Current Usep; 15 milliamperes. 


Broadcast Stations in the United States 


Call Ware- 
Letters Location length 

KDKA E. Pittsburgh, Pa. 300 
KDLR Devils Lake, N. D 231 
KDPM Cleveland, O. 270 
KDPT San Diego, Cal. 244 
KDYL Salt Lake City, Utah 250) 
KDYM San Diego, Cal. 280 
KDZB Bakersfield, Cal. 240 
KDZE Seattle, Wash. 270 
KDZI Wenatchee, Wash. 360 
KFAD Phoenix, Ariz. 360 
KFAE = Pullman, Wash. 348 
KFAF Denver, Col. 278 
KFAJ Boulder, Col. 360 
KFAN Moscow, Ida. 234) 
KFAU Boise, Ida. 271 
KFAW Santa Ana, Cal. 280 
KFBB Havre, Mont. 360 
KFBC San Diego, Cal. 278 
KFBE — San Luis Obispo, Cal. 218 
KFBG = Tacoma, Wash. 250) 
KFBK Sacramento, Cal. 283 
KFBL Everett, Wash. 224 
KFBU Laramie, Wyo. 283 
KFCB Phoenix, Ariz. 238 
KFCC Helena, Mont. 248 
KFCF Walla Walla, Wash. 256 
KFCP Ogden, Utah 350 
KFCZ Omaha, Neb. 258 
KFDD Boise, Ida. 252 
KFDH = Tuscon, Anz. 368 
KFDJ — Corvallis, Ore. 254 
KFDY ~~ Brookings, S. D. 360 
KFIM = Beaumont, Tex. 315 
KFDX = Shreveport, La. 360 
KFDZ Minneapolis, Minn. 231 
KFEC — Portland, Ore. 248 
KFEK Minneapolis, Minn. 261 
KFEL Denver, Col. 254 
KFE Oak, Neb. 268 
KFE Fort Dodge, Ta. 231 
KFEY — Kellogg, Ida. 233 
KFFP Moberly, Mo. 266 
KFFV Lamoni, Ia. 280) 
KFGB Utica, Neb. 224 
KFGC Baton Rouge, La. 254 
KFGD Chickasha, Okla. 248 
KFGH Stanford Univ., Cal. 273 
KFG Boone, Ia. 226 
KFH Gunnison, Col. 252 
KFHH Neah Bay, Wash. 261 
KFHL — Oskaloosa, Ia. 240 
KFHR Seattle, Wash. 283 
KFI Los Angeles, Cal. 468 
KFIF Portland, Ore. 248 
KFIO Spokane, Wash. 252 
KFI Yakima, Wash. 242 
KFI Juneau, Alaska 226 
KFIX Independence, Mo. 240 
KFIZ Fond du Lac, Wis. 273 
KFJB Marshalltown, Ia. 248 
KFJF Oklahoma City, Okla. 252 

KFJI Astoria, Ore. 252 
KFJL Ottumwa, Ta. 242 
KFIM Grand Forks, N. D. 280) 
KFJR Stevensville, Mont. 258 
KF JX Cedar Falls, Ia. 280 
KFJY Fort Dodge, Ia. 246 
KFKA = Greeley, Col. 73 
KFKB Milford, Kan. 286 
KFK Conway, Ark. 250) 
KFK Lawrence, Kan. 275 
KFKV Butte, Mont. 283 
KFKX Hastings, Neb. 288 
KFLA Butte, Mont. 253 
KFLB Menominee, Mich. 24% 
KFLD Franklinton, La. 234 
KFLE Denver, Col. 268 
KFLP = Cedar Rapids, Ta. 256 
KFLR' = Albuquerque, N. M 254 
KFLU — San Benito, Tex 236 
KFLV Rockford, M. 229 
KFLX Galveston, Tex. 249 
KF!Z Atlantic, Ia. 273 
KFMB Little Rock, Ark. 254 


Location 


AGRICULTURAL COL., N. D. 


AKRON, O. 
ALBUQUERQUE, N. M. 
ALLENTOWN, PA. 
ALLENTOWN, PA. 
ALTOONA, PA. 

AMES, IA. 
AMARILLO, TEX. 
AMARILLO, TEX. 
ANDERSON, IND. 
ANDERSON, IND. 
ANN ARBOR, MICH. 
ARNOLD, PA. 
ASHLAND, WIS. 
ASTORIA, ORE. 


ATLANTIC CITY, N. J. 
ATLANTIC CITY, N. J. 
AUBURN, ALA. 
BAKERSFIELD, CAL. 
BALTIMORE, MD. 
BALTIMORE, MD. 
BALTIMORE, MD. 
BALTIMORE, MD. 


E. 
BERRIEN SPRINGS, MICH. 


BATAVIA, ILL. 
BATON ROUGE, LA. 
BEAUMONT, TEX. 
BELDEN, NEB. 
BELLEFONTAINE, O. 
BELOIT, WIS. 
BELVIDERE, ILL, 
BEMIS, TENN. 
BERKELEY, CAL. 
BOISE, IDA. 

BOISE, IDA. 
BOONE, IA. 
BOSTON, MASS. 
BOSTON, MASS. 
BOSTON, MASS. 
BOSTON, MASS. 
BOSTON, MASS. 
BOULDER, COL. 
BRECKENRIDGE, MINN. 
BRISTOW, OKLA. 
BROADLANDS, ILL. 
BROOKINGS, S. D. 
BROOKLYN, N. Y. 
BUCK HILL FALLS, PA. 
BUFFALO, N. Y. 
BURLINGAME, CAL. 
BURLINGAME, CAL. 
BURLINGTON, IA. 
BURLINGTON, VT. 
BUTLER, MO. 
BUTLER, PA. 


CAMBRIDGE, ILL. 
CAMBRIDGE, O. 
CAMDEN, ARK. 
CAMDEN, N. J. 
CANTON, N. Y. 
CANTON, O 

CAPE GIRARDEAU, MO. 
CARTERSVILLE, MO. 
CARTHAGE, ILL. 
CAZENOVIA, N. Y. 
CEDAR FALLS, IA. 
CEDAR RAPIDS, IA. 
CEDAR RAPIDS, IA. 
CEDAR RAPIDS, IA 
CHARLESTON, S. C. 
CHARLES TOWN, W. VA. 
CHARLOTTE, N. C. 
CHATTANOOGA, TENN. 
CHESANING, MICH. 
CHICAGO, ILL. 
CHICAGO, ILL. 
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San Pedro, Cal. 
Downers Grove, Ill. 
Ames, la. 
Hollywood, Cal. 
Martinsburg, W. Va. 
Mechanicsburg, O. 
Fall River, Mass 
New Bedford, Nie: 
Upland, Cal. 
Punxsutawny, Pa. 
Spring Valley, IL. 
Ogden, Utah 

St. Louis, Mos 
Philadelphia, P 
Cincinnati, ( Dn 
Chicago, lil. 
Evansville, Ind. 
Pullman, Wash. 
Anderson, Ind. 
Flint, Mich. 
Manhattan, Kan. 
R. R. No. 2 

San Luis Obispo, Cal. 
Logansport, Ind. 
Oklahoma City, Okla. 
Olympia, Wash. 
Osseo, Wis. 

Fort Worth, Tex. 
Bellefontaine, O. 
Cincinnati, O. 
Culver, Ind. 
Elkins Park, Pa. 
Hartington, Neb. 
Norfolk, Va. 

Rock Island, I. 
St. Petersburg, Fla. 
Tacoma Park, Md. 
Camden, N. J. 
Everett, Wash. 

La Porte, Ind. 
Monmouth, Ill. 
Ogden, Utah 
Seattle, Wash. 
Utica, Neb. 
Wallace, Ida. 
Kenosha, Wis. 
Boone, la. 
Chicago, Ill. 
Chicago, Hl. 
David City, Neb. 
Juneau, Alaska 
Los Angeles, Cal. 
Macon, Ga. 
Marion, Ind. 
Montgomery, Ala. 
A Portable 

San Jose, Cal. 
Seymour, Ind. 

St. Paul, Minn. 
St. Petersburg, Fla. 
Thrifton, Va. 
Chesaning, Mich. 
Cleveland, O. 
Elyria, O. 
Indisnapolis, Ind. 
Lake Forest, Ill. 
Allentown, Pa. 
Baltimore, Md. 
Graniteville, O. 
Lincoln, Neb. 
Marshfield, Wis. 
Pasadena, Cal. 
Roanoke, Va. 
Rockford, Tl. 
Taunton, Mass. 
Butler, Mo. 
Moscow, Ida. 
Burlingame, Cal. 
Burlingame, Cal. 
Devils Lake, N. D. 
Ellsworth, Me. 
Fort Dodge, Ta. 
Greencastle, Ind. 
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Call Ware- Ware Call 
Letters Location length Location length Letters 
> e aa — nn 
KFMQ Fayetteville, Ark. 299 | CHICAGO, ILL. 226 WBBM Harrisburg, Pa. 
KFMR Sioux City, Ia. 261 | CHICAGO, ILL. 266 WBCN 231 Los Angeles, Cal. KFPR 
KFMT Minneapolis, Minn. 231 | CHICAGO, ILL. 258 WDBY| 231 Minneapolis, Minn. KFDZ 
KFMW Houghton, Mich. 266 CHICAGO, ILL. 217 WFKB 231 Minnea lis, Minn. KFMT 
KFMX Northfield, Minn. 336 | CHICAGO, ILL. 370 WEBH| 231 Pawtucket, Be I. WHBO 
KFNF Shenandozh, la. 266 CHICAGO, iLL. 266 WENR 231 Streator, Il. WTAX 
KFMG Coldwater, M iss. 254 CHICAGO, ILL. 370 WGN 231 Vancouver, Wash. KFVL 
KFNJ Warrensburg, Mo. 234 CHICAGO, iLL. 233 WHBM 931 Webster, Mass. WKBE 
KFNL Pasa Robles, Cal. 940 | CHICAGO, ILL. 226 WIBO px] Wheatland, Wis. WIBF 
KFNV Santa Rosa, Cal. 234 CHICAGO, ILL. 268 WJAZ 231 Wichita, Kan. KFOT 
KFNY Helena, Mont. 561 | CHICAGO, ILL. M4 WLS | 231 Wilkes-Barre, Pa. WBRE 
KFNZ Burlingame, Cal. 931 | CHICAGO, ILL. 447 WMAQ 233 Ashland, Wis. WJBD 
KFOA Seattle, Wash. aa4 | CHICAGO, ILL. 250 WMBB 233 Broadlan Iil. WSRF 
KFOC Whittier, Cal. 936 | CHICAGO, ILL. 268 WTX 233 Chicago, Ill. WHBM 
KFOD Wallace, Ida. 224 CHICAGO, ILL. 447 WQJ 233 Hi bland Park, N.J. WEBA 
KFOJ Moberly, Mo. 246 CHICKASHA, OKLA. 248 KFGD 233 Kellogg, KFEY 
KFOL Marengo, la. 23 CINCINNATI, Qi; 248 WAAD 233 Kingston, Y W DBZ 
KFON Long Beach, Cal. 234 CINCINNATI, O. 309 WFBWI 233 Memphis, Tenn WHB 
KFOO Salt Lake City, Utah 261 CINCINNATI, O. 222 WHAG 233 Newark, N. WCB 
KFOP Marshfield, Ore. 240 CINCINNATI, O. 216 WHBR 233 New York, Y WDBX 
KFOR David City, Neb. 226 CINCINNATI, 0. 422 WLW 233 Oakland, ; KFUS/ 
KFOT Wichita, Kan. 231 CINCINNATI, 0. 321 WMH 233 Port Chester, N. y. WSAY 
KFOU Richmond, Cal. 254 CINCINNATI, O. 325 WSAI 233 Port Huron, Mich. WAFD 
KFOX Omaha, Neb. 248 | CLEMSON COL., S.C. 331 WBAC 233 Seattle, 3 KFQX 
KFOY St. Paul, Minn. 226 CLEMSON COL., $. C. 336 WSAC BA Amarillo, Tex WQAC 
KFPB Seattle, Wash. 224 CLEVELAND, 0. 270 KDPM WA Cranston, Ww 
KFPG Los Angeles, Cal. 238 CLEVELAND, O. 227 WDBK WA Denver, Col KFUP 
KFPH Salt Lake City, Utah 942 | CLEV ELAND, O. 389 WEAR WA Fort Wayne, Ind. WHBJ 
KFPL Dublin, Tex. 942 | CLEVELAND, O. 2733 WHK 234 Franklinton, La. KFLD 
KFPM Greenville, Tex. 242 CLEVELAND, O. 339 WTAM 234 La Salle, IL. WJBC 
KFPR Los Angeles, Cal. 231 COLDWATER, MISS. 254 KFNG A Long Cal. KFON 
KFPT Salt Lake City, Utah 968 | COL. STATION, TEX. 280 WTAW BA Marengo, Ta. KFOL 
KFPV San Francisco, yal. 936 | COLLEGEVILLE, MINN. 236 WFBJ | 234 McKeesport, IK 
KFPW Carterville, Mo. 268 COLORADO SPRINGS, COL. 242 KFUM ZA Menominee, Wis. WGBQ 
KFPY Spokane, Wash. 283 COLUMBIA, MO. 254 WAAN| 234 Philadelphi D 
KFOA Bt. Louis, Mo. 264 COLUMBIA, TENN. 268 WDBW FAA Providen I. WGBM 
KFOB Forth Worth, Tex. 231 | COLUMBUS, GA. 236 WDBA ZA Salem, NJ. WDBQ 
KFOC Taft, Cal. 958 | COLUMBUS, GA. 24 WHBV| 23 San Francisco, Cal KFU 
KFỌG Los Angeles, Cal 226 | COLUMBUS, 0. 292 WBAV 7A San Leandro, KF 
KFOH Burlingame, Cal. 231 | COLUMBUS, 0. 286 WCAH A Santa Rosa, Cal. KFNV 
KFON Portland, Ore. 283 COLUMBUS, O. 293 WEAO A Warrensburg, Mo. KFNJ 
KFOP Iowa City, la. 934 | COLUMBUS, O. 388 WMAN| 234 Washington, D. C. WDM \ 
KFOR Oklahoma City, Okla. 99) | COLUMBUS, O. 286 WPAI TA Wooster, O. WABW 
KFOT Dennison, Tex 952 | CONWAY, ARK. 250 KFKQ 238 Collegeville, Minn. “BJ 
KFOU Holy City, Cal. 253 | CONWAY, ARK. 250 KFRJ 236 Columbus, 1a. WDBA 
KFOW North Bend, Wash. 248 CORVALLIS, ORE. 254 KFDJ 238 Greenville, S.C. WGBT 
KFOX Seattle, Wash. 233 CRANSTON, R.I. 440 WDWF 236 Madison, Wis. WIBA 
KFOY Belden, Neb. 273 CRANSTON, R.I. m4 WKAP 238 Nashville, Tenn. WCB 
KFOZ Holly wood, Cal. 240 CRANSTON, R. |. 226 WKBF 238 Pittsburgh, Pa. WCB 
KFRJ Conway, Ark. 950 | CULVER, IND. 22 WHBH 238 Richmond Hill, N.Y. WB 
KFRM Fori Sill, Okla. 963 | DALLAS, TEX. 472 WFAA 238 San Benito, Tex. | KFLU 
KFRO Fort Worth, Tex. 246 DALLAS, TEX. 261 WRR 236 San Francisco, Cal. KFPV 
KFRU Bristow, Okla. 294 | DARTMOUTH, MASS. 36) WMAF| 236 Waterloo, Ia. WRAN 
KFRW Olympia, Wash. 9%) | DAV ENPORT, IA. 484 WOC 238 Whittier, Cal. KFOC 
KFRX Pullman, Wash. 217 | DAVID CITY, NEB. 226 KFOR 228 Deerfiel E WHT 
KFRY State College, N. M. 966 | DAYTON, 0. 283 WDBS 238 <FPG 
KFRZ Hartington, Neb. 999 | DAYTON, O. 710 WEBT | 236 Phoenix, Aris. KFCB 
KFSG Los Angeles, Cal. 972 | DEARBORN, MICH. 273 WWI 238 Reading, Pa. WRAW 
KFSY Helena, Mont. 961 | DECATUR, ILL. 360 WBAO 238 Worcester, Mass. WCBTY 
KFU! Breckenridge, Minn. 242 | DEERFIELD, ILL. 238 WHT 240 Bakersfield, Cal. KDZB 
KFUL Galveston, Tex. 258 DENNISTON, TEX. 252 KFQT 240 Bangor, Me. WABI 
KFUM Colorado Springs, Col. %42 | DENVER, COL. 978 KFAF 240 Bemis, Tenn. WCBI 
KFUO St. Louis, Mo. 549 | DENVER, COL. 954 KEEL 240 Brooklyn, N.Y. WHAP 
KFUP Denver, Col. 934 | DENVER, COL. 968 KFLE 240 Eureka, HI. WFBB 
KFU San Francisco, Cal. 934 | DENV ER, COL. 934 KFUP 240 East Providence, R. I. WKAD 
KFU Ogden, Utah 994 | DENVER, COL. 293 KLZ 240 Cni eston Tex. KFLX 
KFUS Oakland, Cal. 233 DENVER, COL: 323 KOA 240 Hollywood, ; KFQ2Z 
KFUT Salt Lake City, Utah 971 | DES MOINES, 1A. 526 WHO 240 Independence, Mo. KFI 
KFUU San Leandro, Cal. 934 | DETROIT, MICH. 286 KOP 240 Marshfield, Ore. KFOP 
KFUY Butte, Mont. 254 DETROIT, MICH. 516 WCX 240 Oskaloosa, Ta. KFHL 
KFUZ Virginia, Minn. 248 | DETROIT, MICH. 352 WWJ 240 Owosso, ic WSMH 
KFVC Camden, Ark. 242 | DEVILS LAKE, N. D. 931 KDLR 240 Paso Robles, Cal. KFNL 
KFVD San Pedro, Cal. 205 | DOWNERS GROVE, ILL. 2X6 WHBT] 240 Rapid City, 5. D. WCAT 
KFVK Sacramento, Cal. %8 | DUBLIN, TEX. 242 KFPL 240 Sandusky, 0. WABH 
KFVF- Holly wood, Cal. 908 | EAST LANSING, MICH. a5 WKAR 240 San Jose, Cal. <QW 
KFVJ San Jose, Cal. 996 | EAST PITTSBURGH, PA. 309 KDKA 240 Scranton, Pa. WGBI 
KFVH Manhattan, Kan. 918 | EAST PROVIDENCE, R. i. 20 WKAD 240 Stevens Point, Wis. WHBB 
KFVI Houston, Tex. 942 | ELGIN, ILL. 278 WCEE 240 Trenton, N.J. WOAX 
KFVL Vancouver, Wash. 2 ELGIN, ILL. 393 WTAS 240 Winter Park, Fla. WDBO 
KFWA Ogden, Utah ELKINS PARK, PA. 2992 WIBC 242 Breckenridge, Minn. KFUJ 
KFWB Hollywood, Cal. ELLSWORTH, ME. 931 WHBK 242 Cambridge. nil. WTAP 
KFWC Upland, Cal. EL PASO, TEX. ogs WDAH] 242 Camden, Ark. KFVC 
KFWF St. Louis, Mo. ELYRIA, O. 937 WGBL 242 Colorado Springs, Col. KFUM 
KGB Tacoma, Wash. ERIE, PA. 942 WOAS 242 Dublin, Tex. KFP 
KGO Oakland, Cal. ESCANABA, MICH. 236 WRAK 242 Erie, Pa. W OAV 
KGU Honolulu, Hawaii EUREKA, ILL. 240 WFBB 242 Greenville, Tex. KFPM 
KGW Portland, Ore. EVANSVILLE, IND. 217 WG 942 Joliet. m. W WAE 
KGY Lacy, Wash. EVERETT, WASH. 4 KFBL 242 (Oakland, Cal. KIS 


——————— Sr eC 


74 POPULAR RADIO 
Call Warte- Waw- Call Ware- Call 

Letters Location length Location length Letters | length Location Letiers 
KHJ Los Angeles, Cal. 405 | FALL RIVER, MASS. 209 WGBH] 242, Ottumwa, Ia. KFJL 
KHQ Seattle, Wash. 73 | FALL RIVER, MASS. 254 WSAR | 242 Oxford, Miss. WCBH 
KIR Seattle, Wash. 354 | FALL RIVER, MASS. 248 WTAB | 242 Philadelphia, Pa. WABY 
KJS Los Angeles, Cal. 293 | FARGO, N. D. 244 WDAY] 242 Salt Lake City, Utah KFPH 
KLS Oakland, Cal. 242 | FAYETTEVILLE, ARK. 299 KFMQ] 242 Superior, Wis. WEBC 
KLX Oakland, Cal. 508 | FLINT, MICH. 250 WEAA J 242 Tecumseh, Neb. WTAU 
KLZ Denver, Col. 283 | FLINT, MICH. 218 WTHS | 242 Yakima, Wash. KFIQ 
KMJ Fresno, Cal. 243 | FOND DU LAC, WIS. 273 KFIZ 242 Yellow Springs, O. WRAV 
KMO Tacoma, Wash. 250 | FT. BEN HARRISON, IND. 266 WCBNI 243 Fremo, Cal. KMJ 
KNT Kukah Bay, Alaska 26 FT. BEN. HARRISON, IND. 258 WFBY | 244 Boston, Mass. WTAT 
KNX Los Angeles, Cal. 337 | FORT DODGE, IA. 231 KFER | 244 Columbus, Ga. WHBV 
KOA Denver, Col. 323 | FORT DODGE, IA. 246 KEJY 244 Fargo, N. D. WDAY 
KOB State College, N. M. 348 | FORT SILL, OKLA. 263 KEFRM] 244 Freeport, N. Y. WGBB 
KOP Detroit, Mich. 286 | FORT WAYNE, IND. 258 WDBV] 244 Galesburg, HI. WRKAM 
KPO San Francisco, Cal. 428 | FORT WAYNE, IND. 234 WHBJ | 244 Houghton, Mich. WWOA 
KPPC Pasadena, Cal. 229 | FORT WORTH, TEX. 221 KFQB 244 Jennings, La. WCBJ 
KOV Pittsburgh, Pa. 270 | FORT WORTH, TEX. 246 KERO 244 La Crosse, Wis. WABN 
KOW — San Jose, Cal. 240 | FORT WORTH, TEX. 476 WBAP | 244 Minneapolis, Minn. WAMD 
KRE Berkeley, Cal. 275 | FRANKLINTON, LA. 234 KFLD | 244 Missoula, Mont. KUOM 
KSAC Manhattan, Kan. 341 | FREEPORT, N. y. 244 WGBBI] 244 San Diego, Cal. KDPT 
KSD St. Louis, Mo. 545 | FREMONT, NEB. 280 WOAE] 245 Canton, O. WHBC 
KSL Salt Lake City, Utah 299 | FRESNO, CAL. 243 KMJ 245 Johnstown, Pa. WBBV 
KTHS Hot Springs, Ark. 375 | GALESBURG, ILL. 254 WFBZ | 246 Aaderson, Ind. WEBD 
KTW Seattle, Wash. 454 | GALESBURG, ILL. 244 WRAMI 246 Carthage, NI. WCAZ 
KUO San Francisco, Cal. 246 | GALVESTON, TEX. 240 KFLX | 246 Fort Dodge, Ia. KFJY 
KUOM Missoula, Mont. 244 | GALVESTON, TEX. 258 KFUL 246 Fort Worth, Tex. KFRO 
KWG Stockton, Cal. 360 | GLOUCESTER CITY, N. J. 268 WRAX]} 246 Milwaukee, Wis. WSOE 
KWH Los Angeles, Cal. 360 | GRAND FORKS, N. D. 280 KFJM | 246 Moberly, Mo. KFOJ 
KYO Honolulu, Hawaii 270 | GRAND RAPIDS, MICH. 256 WBDC] 246 Petoskey, Mich. WBBP 
KYW Chicago, Ill. 535 | GRANITEVILLE, O. 29 WJD 246 Providence, R.I. WCBR 
KZM Oakland, Cal. 360 | GREELEY, COL. 273 KEKA | 246 San Francisco, Cal. KUO 
WAAB New Orleans, La. 263 | GREENCASTLE, IND. 231 WLAN] 248 Cambridge, O. WEBE 
WAAC New Orleans, La. 275 | GREENTOWN, iA. 254 WJAK | 248 Chickasha, Okla. KFGD 
WAAD Cincinnati, O. 248 | GREENVILLE, S. C. 236 WGBT} 248 Cincinnati, O. WAAD 
WAAF Chicago, HI. 286 | GREENVILLE, TEX. 242 KFPM| 248 Fall River, Mass. WTAB 
WAAM Newark, N.J. 263 | GROVE CITY, PA. 258 WSAJ 248 Helena, Mont. KFCC 
WAAN Columbia, Mo. 254 | GUNNISON, COL. 252 KFHA | 248 Houston, Tex. KFVI 
WAAW Omaha, Neb. 285 | HAMILTON, O. 360 WRK 248 Johnstown, Pa. WGBK 
WABA Lake Forest, II. 227 | HARRISBURG, PA. 266 WABB} 248 Lancaster, Pa. WGAL 
WABB Harrisburg, Pa. 266 | HARRISBURG, PA. 231 WHBG] 248 Marshalltown, Ia. KFJB 
WABH Sandusky, O. 240 | HARTFORD, CONN. 323 WTIC 248 = Mattapoisette, Mass. WBBG 
WABI Bangor, Me. 240 HARTINGTON, NEB. 222 KERZ 248 Menominee, Mich. KFLB 
WABL “orrs, Conn. 283 | HASTINGS, NEB. 258 KFKX| 248 Northbend, Wash. KFQW 
WABM Saginaw, Mich. 254 | HAVERFORD, PA. 261 WABQ | 248 Omaha, Neb. KFOX 
WABN LaCrosse, Wis. 244 | HAVRE, MONT. 360 KFBB 248 Portland, Ore. KFEC 
WABO Rochester, N. Y. 283 | HELENA, MONT. 248 KFCC 248 Portland, Ore. KFIF 
WAB Haverford, Pa. 261 | HELENA, MONT. 261 KFNY | 248 Sacramento, Cal. KFVK 
WAB Toledo, O. 270 | HELENA, MONT. 2861 KFSY 248 Virginia, Minn. KFUZ 
WABU Camden, N.J. 224 | HIGHLAND PARK, N. J. 233 WEBA | 248 Yankton, N. D. WNAX 
WABW Wooster, 0. 234 | HOLLYWOOD, CAL. 240 KFQZ 250 Auburn, Ala. WMAV 
WABX Mt. Clemens, Mich. 70 | HOLLYWOOD, CAL. 208 KEVF 250 Boston, Masa. WNAB 
WABY Philadelphia, Pa. 242 | HOLLYWOOD, CAL. 252 KFWB] 250 Burlington, Vt. WCAX 
WABZ New Orleans, La. 263 | HOLY CITY, CAL. 253 KEQU | 250 Chicago, II. WMBB 
WADC Akron, 0. 258 | HONOLULU, HAWAII 300 KG 250 Conway, Ark. KFRKQ 
WAFD Port Huron, Mich. 233 | HONOLULU, HAWAII 270 KYO 250 Conway, Ark. KFRJ 
WAHG Richmond Hill, N. Y. 315 | HOT SPRINGS, ARK. 375 KTHS | 250 Flint, Mich. WEAA 
WAMC New York, N. Y. 340 | HOUGHTON, MICH. 266 KEFMW] 250 Knoxville, Tenn. WFBC 
WAMD Minneapolis, Minn. 244 | HOUGHTON, MICH. 244 WWOA] 250 Memphis, Tenn. WCBO 
WBAA W. Lafayette, Ind. 283 | HOULTON, MO. 28:0 WCBL] 250 Oil City, Pa. WHBA 
WBAC Clemson Coll., S. C. 331 | HOUSTON, TEX. 248 KFVI 250 Salt Lake City, Utah KDYL 
WBAH Minneapolis, Minn. 417 | HOUSTON, TEX. 256 WRAA|J 250 Tacoma, Wash. KF BG 
WBAO Decatur, Il. 360 | HOUSTON, TEX. 300 WEAY 250 Tacoma, Wash. KMO 
WBAP Fort Worth, Tex. 476 | HOUSTON, TEX. 360 WSAV 250 Tampa, Fla. WGBP 
WBAV Columbus, O. 292 | INDEPENDENCE, MO. 240 KFIX 250 Tulsa, Okla. WLAL 
WBAX = Wilkes-Barre, Pa. 254 | INDIANAPOLIS, IND. 227 WBBZ | 252 Astoria, Ore. KFJI 
WBAY New York, N. Y. 492 | IOWA CITY, IA. 244 KFQP 252 Bangor, Me. WDBN 
WBBG Mattapoisett, Mass. 245 | IOWA CITY, IA. 498 WSUI 252 Boise, Ida. KFDD 
WBBL Richmond, Va. 253 | ITHACA, N. Y. 286 WEAI 252 Dennison, Tex. KFQT 
WBBM Chicago, II. 226 | JAMESTOWN, N. Y. 275 WOCL | 252 Gunnison, Col. KFHA 
WBBN Wilmington, N.C. 275 | JEFFERSON CITY, MO. 440 WOS 252 Hollywood, Cal. KFWB 
WBBP Petoskey, Mich. 246 | JENNINGS, LA. 244 WCRI 252 Newark, N.J. WBS 
WBBR Rossville, N. Y. 273 | JOHNSTOWN, PA. 245 WRB 252 New Orleans, La. WBBS 
WBBS New Orleans, La. 252 | JOHNSTOWN, PA. 248 WGBKY 252 Oklahoma City, Okla. KFJF 
WBBU Monmouth, IIl. 224 | JOHNSTOWN, PA. 256 WHBP| 252 Orono, Me. WGRX 
WBBV Johnstown, Pa. 245 | JOHNSTOWN, PA. 360 WTAC] 252 Shreveport, La. WGAQ 
WBBX Norfolk, Va. 222 | JOLIET, ILL. 200 WIB 252 Spokane, Wash. KFIO 
WBBY Charleston, S. C. 268 | JOLIET, ILL. 242 WWAFI[ 252 Springfield, Mo. WFUV 
WBBZ Indianapolis, Ind. 227 | JOPLIN, MO. 283 WHAH] 252 Tacoma, Wash. KGB 
WBCN Chicago, Ill. 266 | JUNEAU, ALASKA 226 KFIU 252 Toledo, O. WTAL 
WBOC Grand Rapids, Mich. 256 | KALAMAZOO, MICH. 283 WLA 252 Tullahoma, Tenn. WCBV 
WBES Tacoma Park, Md. 222 | KANSAS CITY, MO. 365 WDA 253 Holy City, Cal. KFQU 
WBGA Baltimore, Md. 254 | KANSAS CITY, MO. 365 WHB 253 Lacy, Wash. KGY 
WBOQ Richmond Hill, N. Y. 236 | KELLOGG, IDA. 233 KFEY | 253 Richmond, Va. WBBL 
WBR Butler, Pa. 286 | KENOSHA, WIS. 225 WOAR] 254 Albuquerque, N. M KFLR 
WBRE Wilkes-Barre, Pa. 231 | KINGSTON, N. Y. 233 WDBZĮ 254 Arnold, Pa. WCRU 
WBS Newark, N. J. 252 | KNOXVILLE, TENN. 250 WEBC | 254 Baltimore, Md. WRGA 
WBT Charlotte, N.C. 275 | KUKAH BAY, ALASKA 263 KNT 254 Raton Rouge, La. KFGC 
WBZ Springfield, Mass. 333 | LACONIA, N. H. 234 WKAVI 254 Butte, Mont. KFUY 
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Ware- Call 


Ware- Call , 
length Location Laters 


Call 
Location lenyth Letters 


Letters Location length 


WCAD Canton, N. Y. oxo | LA CROSSE, WIS. 244 WABN 254 Coldwater, Miss. KENG 
WwCAE Pittsburgh, Pa. 461 | LACY, WASH. 953 KGY 254 Colombia, Mo. WAAN 
WCAG New Orieans, La- w2 | LAKE FOREST, ILL. 27 WABA 254 Corvallis. Ore- KFDJ 
WCAH Columbus, 0. 25 LAMBERTVILLE, N. J. 293 WTAZ 254 Denver, Col. KFEL 
WCAJ University PI., Neb. on3 | LA : om) KEFY 254 Fall River, Mass. WSAR 
WCAL Northfield, Minn. 336 25: i 254 Galesburg, In. WEBZ 
WCAO Baltimore, Md. 275 254 Greentown, la. WJAK 
WCAP Washington, D. C. 468 . 254 Laconia, N.H. WKAV 
WCAR San Antonio, Tex. 263 | LA D. "RAP | 254 Lincoln, Neb. WMAH 
WCAS Minneapolis, Minn. 250 | LA Yo 2} CP BU 254 Little Rock, Ark. KY MB 
WwCAT Rapid City, 5. D. 240 vi 1954) Philadelphia, Pa. WIAD 
WCAU Philadelphia, Pa. 275 254 Philadelphia, Pa. WNAT 
WCAV Little Kock. Ark. 263 WRENCE, KAN. 275 KEKU 254 Richmond, Cal. KFOU 
WCAX Burlington, Vt. 250 LAWRENCE! URG, TENN. ox WOAN 254 Saginaw. Mich. WABM 
WCAZ Carthage, IM. 246 | LIMA, 0. 260 WOAC 254 Wilkes-Barre, Pa. WBAX 
WCBA Allentown, Pa. 280 LINCOLN, NEB. 975 WEAV 255 Omaha. Neb. WNAL 
wcBc Ann Arbor, Mich. 280) LINCOLN, NEB. 99 WJAB 2955 Ralcigh, N. C. WFB 
wcBD Zion, Ill. 344 LINCOLN, NEB. ong WMA 256 Boston, Mass. WDB 
WCBE New Orleans, La. 263 | LITTLE ROCK, ARK. 254 KFMBI 256 Cedar Rapids, Ta. KFLP 
wCBF Pittsburgh, Pa. 236 LITTLE ROCK, ARK. 963 WCAN 256 Chattanocga, Tenn. WwboD 
wcsG Pascagoula, Miss. 268 LOCKPORT, N. Y. 273 WMAK 256 Escanaha, Mich. WRAK 
wcBH Oxford, Miss. 242 LOGANSPORT, IND. 920 WHBE 256 Grand Ra nes, Mich. WBDC 
wcsi Bemis, Tenn. 240 | LONG CAL 934 KEON 256 Houston, Mex. WRAA 
wcBs Jennings, La. 244 IL s KF 256 Johnstown, Pa. WHBP 
wcBL Houlton, Mo. 280) 256 Trenton, N.J. WMAL 
WCBM Baltimore, Md. 229 256 Walla Walla, Wash. KFCF 
WCBN Ft. Ben. Harrison, Ind. 266 256 Washington, D.C. WRHF 
wcso Memphis, Tenn. 250 | LO L FN 258 Akron, 0. WADC 
wc Nashville, Tenn. 236 $ Chicago. Hl. WDBY 
wcB Providence, R. I. 246 ( Ft. Ben. Harrison, Ind. WFBY 
WCBT Worcester, Mass. : 93% | LOS ANGELES, CAL. ‘ NI Fort Wayne, Ind. WDBV 
wcsu Arnold, Pa. 234 | LOS ANGELES, CAL. ay) KWH Galveston, Tea. KFUL 
wCcsV Tullahoma, Tenn. 252 LOUISVILLE, KY. guy WHAS Grove City, Pa. WSAJ 
WCBW Macon, Ga. 226 LOUISVILLE, KY. og) WLAP Lancaster. Pa. W DBC 
wWCBX Newark, N. J. 233 ,M 9056 WQAS Norman, Okla. WNAD 
WCBY Buck Hill Falls, Pa. 26% 226 258 Omaha, Neb. KECZ 
wcco Twin Cities, Minn. 416 A A } 258 Pomeroy, 0. WSAZ 
WCEE Elgin, Til. 278 3: H: 258 Rochester, N.Y. WHEC 
WCK St. Louis, Mo. 275 1S 30 WIB: 258 St. Peterst urg, Fla. WHBN 
WCX Detroit, Mich. 516 A AN, KA s KF 258 Stevensville, Mont. KEIR 
WDAE Tampa. Fla. 365 SAC 258 Taft, Cal. KFQC 
WDAF Kanas City, Mo. 365 | M TTAN, KA $ 260 Lima, O. WOAC 
WDAG Amarillo, Tex. 203 : 260 New Orleans, Ila. WWL 
WDAH El Par, Tex. 26% MARION, IND. > W 260 Washington, D.C. WMU 
WDAR Philadelphia. Pa. 34 MARSHA LTOWN, IA. 248 261 Altoona, Fa. WFBG 
WDAY Fargo. S. D. 244 MARSHFIELD, ORE. 240 KFOP 261 Casenovia, N.Y. WMAC 
WDBA Columbus, Ga. 236 wis. ou WGBR 261 Dallas, Tex. WRR 
wWbDBB Taunton, Mass. 229 MARTINSBURG, W. VA. g WIBE 261 Haverford, Pa. WAB 
WDBC Lancaster, Pa. 258 TTAPOISETT, MASS. 248 W 261 Helena, Mont. KFN 
WDBE Atlanta. Ga. 278 MECHANICSBURG, O. ons WHBS 261 Helena, Mont. KFSY 
WDBF Youngstown, O. 315 McKEESPORT, PA. 034 WIK 261 Macon, Ga. WMAZ 
WDBH Worcester, Mass. 268 MEDFORD HILLSIDE, MASS. 261 WG 261 Medford Hillsice, Mass. wal 
wpsi St. Petersburg, Fla. 226 MEMPHIS, TENN. on) WCBO 261 Minneapolis, Minn. KFEK ' 
wos Roanoke, Va. 224) MEMPHIS, TENN. 966 WG 281 Neah Bay. Wash KFHH 
WDBK Cleveland. QO. 227 MEMPHIS, TENN. 233 WHBQ 261 Providence, R.I. WSAD 
WDBL Stevens Point, Wis. XIR T , 503 WMC 261 Salt Lake City, Utah KFOO 
WDBN Bangor, Me. 252 . ° 261 Sioux City, lu. KIEMR 
w ps0 Winter Park, Fla. 240 261 Superior, Wis. WDBP 
WDBP Superior, Wis. 261 262 New Orleans, la. WCAG 
wD89 Salem, N. J- 234 263 Amarillo, Tex. WDAG 
WoDB Boston, Mass. 2536 263 Fort Sill, Okla. KFRM 
WDBS Dayton, 0. 283 : i H. 263 Kukah Bay. Alaska KNT 
WDBEV Fort Wayne, Ind. 258 wis. a WSOE 263 Little Rock, Ark. WCAY 
wpDsw Columbia, Tenn. 268 7 23 Nashville, Tenn. WEBX 
WDBX New York, N. Y. 233 263 Newark, N. J. WAAM 
wWDBY Chicago, lil. 258 MINNEAPOLIS, MINN. : h 263 New Orlears, La. WAAB 
wDB8Z Kingston, N. Y. 233 MINNEAPOLIS, MINN. 244 W AMDI 263 New Orlears, la. WARZ 
WDM Washington, D.C. 2 MINNEAPOLIS, MINN. 417 WBAH 263 New Orlears. La. WCBE 
WDOB = Chattanovea, Tenn. A sy WEAS 263 New York. N.Y. WSAP 
WDWF Cranston, it t LAG 263 San Antonio. Tex. WCAR 
WDZ Tuscola, TL. 263 St. Louis, Mo- WRAO 
WEAA Flint, Mich. 264 St. Louis, No. KEQA 
WEAF New York. N. Y. A St. Petersburg, Fla. WSAG 
WEAH Wichita, Kan. 266 Chicago. mi. WBCN 
WEA! Ithaca, N.Y. MOBERLY. MO. 24G 266 Chicago, Il. WENR 
WEAS Vermilion. S. D. 8i MONMOUTH, ILL. 2994 WBBU 266 Ft. Ben. Harrison, Ind. WCRBN 
WEAM North Plainfield, N. J. 286 MONTGOMERY, ALA. oo WKAN 266 Harrisburg. Va. W ABB 
WEAN Providence, R. 1. 273 MOOREHEAD, MINN. as WPAU 266 Houghton, Nich. KIMW 
WEAO Columbus, O. 293 | MOOSEH EART, ILL. © 303 WJID 266 La Salle, m. WGBN 
WEAR Cleveland, 0. 389 MOSCOW, IDA. 930 KEAN 266 Lowell, Mass. WQAS 
WEAU = Sioux City, Ia. 275 | MT. CLEMENT. MICH. . 270 WABX 266 Memphis. Tenn. WGBC 
WEAY = Houston. Tex. 360 NASHVILLE, TENN. 236 WCBQ | 268 Moberly, Mo. WEEP 
WEB St. Louis, Mo. -273 NASHVILLE, TENN. 263 WEBXN 266 Shenandoah. Ta. KENF 
WEBA Highland Park, N. J. 233 H BAY, WASH. 261 KFHH 266 State College, N. M. KFRY 
WEBC Superior, Wis. 249 | NEW BEDFORD, MASS. 200 WIBH 268 Buck Hitl Falls, Pa. WCBY 
wesD Anderson, Ind. 246 | NEW HAVEN. CONN. ons WAS 268 Cartersville, Mo. KEPW 
WEBE Cambridge. 0. oag | NEW ORLEANS, LA. 963 WAAB 268 Cedar Rapids, Ta. WJAM 
WEBH Chicago, Hl. 370 | NEW ORLEANS, LA. 975 WAAC 268 Charleston, SC; WBBY 
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POPULAR RADIO 


New York, N. Y. 
A Portable 

New Urleans, La. 
Dayton, O. 
Beloit, Wis. 
Nashville, Tenn. 
Boston, Mass. 
Berrien Spriags, Mich. 
Chicago, Ill 

St. Louis, Mo. 
Dallas, Tex. 

St. Cloud, Minn. 
Lincoln, Neb. 
Eureka, Il. 
Knoxville, Tenn. 
Philadelphia, Pa. 
Seymour, Ind. 
Altoona, Pa. 
New York, N Y. 
Collegeville, Minn. 
Raleigh, N.C. 
Baltimore, Md. 
Cincinnati, O. 

Ft. Ben Harrison, Ind. 
Galesburg, Ill. 
Philadelphia, Pa. 
Chicago, Ill. 
Springfield, Mo. 
Lancaster, Pa. 
Shreveport, La. 
South Bend, Ind. 
Freeport, N. Y. 
Memphis, Tenn. 
Evansville, Lnd. 
Thrifton, Va. 
Fall River, Mass. 
Scranton, Pa. 
Johnstown, Pa. 
Providence, R. I. 
LaSalle, HI. 

San Juan, P. R. 
Tampa, Fla. 
Elyria, ©. 
Menominee, Wis. 
Marshfield, Wis. 
New York, N. Y. 
Greenville, S. C. 
Spring Valley, IH. 
Orono, Me. 


R. R. No. 2 
Medford Hillside, Masa. 


Chicago, Il 
Buffalo, N. Y. 
Schenectady, N. Y. 
Madison, Wis. 
Milwaukee, Wis. 
Cincinnati, O. 
Joplia, Mo. 
Rochester, N. Y. 
Brooklyn, N. Y. 
Atlantic City, N. J. 
Louisville, Ky. 
Wilmington, Del. 
Troy, N. Y. 
Kansas City, Mo. 
Oil City, Pa. 
Stevens Point, Wis. 
Canton, O. 
Bellefontaine, O. 
Rock Island, Hl. 
Harrisburg, Pa. 
Culver, Ind. 
Chesaning, Mich. 
Fort Wayne, Ind. 
Ellsworth, Me. 
Logansport, Ind. 
Chicago, Hl. 

St. Petersburg, Fla. 
Pawtucket, R. 1. 
Johnstown, Pa. 
Memphis, Tenn. 
Cincinnati, O. 
Mechaniesburg, O. 
Downers Grove, Ill 
Anderson, Ind. 
Columbus, Ga. 
Philadelphia, Pa. 
Punxsutawny, Pa. 


Location 


NEW ORLEANS, LA. 
NEW ORLEANS, LA. 
NEW ORLEANS, LA. 
NEW ORLEANS, LA. 
NEW ORLEANS, LA. 


NEW ORLEANS, 
NEWARK, N. J. 


NORTH BEND, WASH. 
NORTHFIELD, MINN. 
NORTHFIELO, MINN. 
N. PLAINFIELD, N. J. 


OAK, NEB. 
OAKLAND, CAL. 


OKLAHOMA CITY, OKLA. 
OKLAHOMA CITY, OKLA. 
OKLAHOMA CITY, OKLA. 
OKMULGEE, OKLA. 
OLYMPIA, WASH. 
OMAHA, NEB. 

OMAHA, NEB. 

OMAHA, NEB. 


OXFORD, MISS. 
PASADENA, CAL. 
PASCAGOULA, MISS. 
PASO ROBLES, CAL. 
PARKERSBURG, PA. 
PAWTUCKET, R.I. 
PEORIA, ILL. 
PETOSKEY, MICH. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHOENIX, ARIZ. 
PHOENIX, ARIZ. 
PITTSBURGH, PA. 
PITTSBURGH, PA. 
PITTSBURGH, PA. 
PITTSBURGH, PA. 
POMEROY, O. 

A PORTABLE 

PORT CHESTER, N. Y. 


Call 


270 


272 


Location 


Chicago, Il. 
Chicago, Hl. 
Columbia, Tenn. 
Denver, Col. 

E! Paso, Tex. 


Gloucester City, N. J. 


New Haven, Conn. 
Oak, Neb. 
Pascagoula, Miss. 
Salt Lake City, Utah 
Worcester, Mass. 
Cleveland, O. 
Dayton, O. 
Honolulu, Hawaii 
Mt. Clemens, Mich. 
New Orleans, La. 
Parkersburg, Va. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Seattle, Wash. 
Toledo, O. 

Boise, Ida. 

Salt Lake City, Utah 
Springfield, O. 

Los Angeles, Cal. 
Atlantic, Ia. 
Belden, Neb. 
Charlestown, W. Va. 
Cleveland, O. 
Dearborn, Mich. 
Fond du Lac, Wis. 
Greeley, Col. 
Lockport, N. Y. 
Manhattan, Kan. 
New York, N. Y. 
New York, N. Y. 
Omaha, Neb. 
Providence, R. I. 
Rossville, N. Y. 
Seattle, Wash. 
Stanford U., Cal. 
St. Cloud, Minn. 
St. Louis, Mo. 
Tarrytown, N. Y. 
Urbana, II. 

Utica, N. Y. 
Belvidere, Ill. 
Atlantic City, N. J. 
Baltimore, Md. 
Batavia, Ill. 
Berkeley, Cal. 
Cape Girardeau, Mo. 
Charlotte, N. C. 
Jamestown, N. Y. 
Lawrence, Kan. 
Liucoln, Neb. 

New Orleans, La. 


Oklahoma City, Okla. 


San Juan, P 

Sioux City, Ta. 
Springfield. Vt. 

St. Louis, Mo. 
Wilmington, N. C. 
Atlanta, Ga. 

Cedar Rapids, Ia. 
Denver, Col. 

Elgin, II. 
Minneapolis, Minn. 
Philadelphia, Pa. 
Rochester, N. Y. 
San Diego, Cal. 
Stevens Point, Wis. 
Stevens Point, Wis, 
Tuscola, IN. 
Valparaiso, Ind. 
Allentown, Pa. 

Ann Arbor, Mich. 
Canton, N. Y. 
Cedar Falls, Ia. 
College Station, Tex. 
Fremont, Neb. 
Grand Forks, N. D. 
Houlton, Mo. 
Lawrenceburg, Tenn. 
Lamoni, Ia. 
Milwaukee, Wis. 
Minneapolis, Minn. 
New Orleans, La. 
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Call Ware- Ware- Call Ware- Call 
Lettere Location length Location lenjth Letters length Location Letters 
WHEC Rochester, N.Y. 254 | PORT HURON, MICH. 933 WAFD] 280 Norfolk. Va. WTAR 
WHK Cleveland, O. 273 PORTLAND, ORE. | vgs KFIF 280 Peoria, M. WJAN 
WHN New York, N. Y. ROA PORTLAND, ORE. 248 KFEC 280 San Diego. Cal. KDYM 
wHO De Momes, La. 526 PORTLAND, ORE. 243 KFQN 280 Santa Ana, Cal. KFAW 
WHT Deerfield. HI. 235 PORTLAND, ORE. 491 KGW 260 Scranton. Pa. WQAN 
WIAD Philadelphia, Pa- 254 PROVIDENCE, R.L 246 WCBR 280 St. Louis, Mo. WEW 
WIAK Omaha, Neb. 273 PROVIDENCE, h. te 973 WEAN 280 St, Louis, Mo. WMAY 
WIAQ Marion, Ind. 226 PROVIDENCE, R.L 234 WGBM 280 Wichita, Kan. WEAH 
WIAS Burlington, la. i 283 PROVIDENCE, R. L 305 WJAR | 283 Agricultural Col., N. D. WPAK 
WIBA Madison, Wis 236 PROVIDENCE, RL 261 WSAD 283 Beloit. Wis. WEBW 
wisc St. Petersburg, Fla. 222 PULLMAN, WASH. 34% KEAE 283 Burlington, la. WIAS 
wisbD Joliet, Hl. PALA PULLMAN, WASH. 217 KFRX 283 Butte, Mont. KEKV 
WIBE Martinsburg, W. Va. 209 PUNXSUTAWNY, P 212 WHBX 283 Butte, Mont. KFLA 
wIBF Wheatland, Wis. 231 RALEIGH, N.C. 2553 WEBC 283 Dayton, 9. WDBS 
WIBG Elkins Park, Pa, 297 RAPID CITY, S. D. a0 WEA 283 Denver, Col. KLZ 
WIBH New Bedford, Mass. a | READING, PA. 933 WRAW 283 Joplin, Mo. WHAH 
wisoO Chicago, Ll. 220 RICHMOND, CAL. 9534 KEOU 283 Kalamazoo, Mich WLAC 
WIK MeKeesport, Pa. 234 RICHMOND, VA 2533 WBBL 283 Lambert ville. N. dJ. WTA i 
WIL Washington, D. C. 3u) RICHMOND HILL, N. Y. 315 WAH Gİ 283 Laramie, Wyo. KEBU 
WIP Philadelphia, Pa. 500 RICHMOND HILL, N. Y. 9369 WHEE Ni 283 Miami, Fla. WQAM 
WJAB Lincoln, Neb. 229 ROANOKE, VA. oy WDB 283 Norfolk, Neb. WIAG 
wJAD Waco Tex. 352 ROCHESTER, N. Y. 978 WHAM 253 Oak Park, II. WTAY 
wJAG Norfolk, Neb. 9x3 | ROCH ESTER, N.Y. 283 WABO 283 Portland, Ore. KFQN 
WJAK Greentown, la. 254 ROCHESTER, N. yY. 258 WHEC 283 Rochester, N.Y. WABO 
WJAM Cedar Rapids, Ia. 2S ROCKFORD, ILL. 29 KELV Sacramento, Cal. KERK 
WJAN Peoria, Ill. ow | ROCK ISLAND, ILL. 222 WH Seattle, Wash. KFHR 
WJAR Providence. R. I. 305 ROSSVILLE, N. Y. 273 WBBR Sorrs, Conn. WABL 
WJAS | Pittsburgh, Pa. ox | R.R. NO.2 215 WGOBY Spokane, Wash. KEPY 
wJBC La Salle, TI. 234 SACRAMENTO, CAL. 283 KE BK State College. Pa. WPAB 
WJAZ = Chicago, m. 268 SACRAMENTO, CAL. 948 KFYK University Pl. Neb. WCAJ 
wJBD Ashland. Wis. 233 SANDUSKY 0. 94) WABH Vermilion, 5. D. WEAJS 
wD Graniteville, O. 294 | SAGINAW, MICH. 254 WABM 283 West Laf ayette, Ind. WBAA 
w3JJD Mooseheart, I. 303 | SALEM, N.J. 934 WDBQ Boston, Mass. WNAC 
wiv New York, N. Y. 455 | SALT LAKE CITY, UTAH 250 KDYL Towa City. Ia. KFQP 
wiz New York, N. Y- 455 | SALT LAKE CITY, UTAH 261 KFOO Berrien Springs, Mich. WEMC 
WKAA Cedar Rapids, 1a. 978 | SALT LAKE CITY, UTAH 942 KEPH East Lansing, Mich. WKAR 
WKAD East Providence, R. I. 240 | SALT LAKE CITY, UTAH 968 KEPT Omaha, Neb. WAAW 
WKAN Montgomery, Ala. 94, | SALT LAKE CITY, UTAH 971 KFUT Butler, Pa. WBR 
WKAP Cranston, R. 1. 234 | SALT LAKE CITY, UTAH 2999 KSL Chicago, H. WAAF 
WKA San Juan, P. R. 340 | SAN ANTONIO, TEX. w3 WCAR Columbus, O. WCAH 
WKA East Lansing, Mich. 285 | SAN ANTO EX. 392 WOALT Columbus, O. WMAN 
WKAV Laconia, N. H. 351 | SAN BENITO, TEX. 936 KFLU Columbus, 0. WPAL 
WKBE Webster, Mass. 231 | SAN DIEGO, CAL. 944 KDPT Cranston, R. I. WKBF 
WKBF Cranston, R.I. 956 | SAN DIEGO, CAL. oy) KDYM 286 Detroit, Mich. KOP 
WKY Oklahoma City. Okla. 275 | SAN DIEGO, CAL. 278 KEFBC 286 Ithaca. N.Y. WEAI 
WLAG Minnea lis, Minn. 417 | SAN FRANCISCO, CAL. 936 KEPV 286 Lansing. Mich. WREO 
WLAL Tulsa, kla. 250 | SAN FRANCISCO, CAL. 934 KFUQ 286 Louisville. Ky. WLAP 
WLAP Louisville. Ky. 286 | SAN FRANCISCO, CAL. 428 KPO 286 Milford, Kan. KFKB 
WLA Kalamazoo, Mich. 253 | SAN FRANCISCO, CAL. 246 KUO 288 Moorehead, Minn. WPAL 
WwW Greencastle. Ind. 231 | SAN JOSE, CAL. 9956 KEVI 286 North Plainfield, N. J- WEAM 
WLB Minneapolis, Minn. 978 | SAN JOSE, CAL. 240 KQW 986 Pittsburgh. Pa. WIASS 
WLBL = Stevens Point, Wis. 273 | SAN JUAN, P. R. 275 WGBO 288 Hastings. Neb. KFKX 
WLS Chicago, IM. 344 | SAN JUAN, P. R. 34) WKAQ 292 Columbus, 0. WBAY 
WLW Cincinnati, O. 422 | SAN LEANDRO, CAL. 234 KFUL 293 Columbus, O. WEAO 
WMAC Cazenovia, N. Y. m1 | SAN LUIS OBISPO, CAL. 218 E 293 Los Angeles. Cal. KJS 
WMAF Dartmouth, Mass. 360 | SAN PEDRO, CAL. 25 KE 299 Fayetteville, Ark. KFMQ 
WMAH Lincoln, Neb. 25418 A ANA, CAL. 28) CAW 299 Salt Luke City, Utah KSL 
WMAK Lockport, N. Y. 273 SANTA ROSA, CAL. 234 F> i 300 Atlantic City, N. J. WPG 
WMAL Trenton, N.J. 256 SCHENECTADY, N.Y. 379 WGY 303 Elgin, Sl. WTAS 
WMAN Columbus, O. 286 SCHENECTADY, N. Y. 270 V 303 Moosehcart, Ill. WIJD 
WMAQ Chicago, m. 447 | SCRANTON, PA. 240) 3 305 Providence, R. I. WJAR 
WMA Auburn, Ala. 250 SCRANTON, PA. 280 V AN 309 Cincinnati, O. WEBW 
WMAY `t. Louis, Mo. 280 SEATTLE, WASH. 270 ZE 309 East Pittsburgh, Pa. KDKA 
WMAZ Macon, Ga. 251 | SEATTLE, WASH. 283 KEE 315 Beaumont, Tex. KFIM 
WMBB Chicago, IN. 258) TTLE, WASH. 344 KFO: 315 New York, N. Y. WGBS 
WMBF Miami Beach, Fla. 3x4 | SEATTLE, WASH. 24 KE 315 Richmond. Hin, N.Y. W AHG 
WMC Memphis. Tenn. 503 | SEATTLE, WASH. 233 KFQX 315 Youngstown, O. W DBF 
WMH Cincinnati, O. 321 EATTLE, WASH. 273 K 319 Buffalo, N.Y. WGR 
WMU Washington, D. C. ot) SEATTLE, WASH. 34 K 319 New Orleans, La. WSsMB 
WNAB Boton. Mass. 250 SEATTLE, WASH. 434 TW 321 Cincinnati, 0. WMH 
WNAC Boston, Mass. 254 SEYMOUR, IND. 225 WFBE 323 Denver, Col. KOA 
WNAD Norman, Okla. 258 SHENANDOAH, 1A. 966 KEN y 323 Hartford, Conn. WTIC 
WNAL Omaha, Neb. 255 SHREVEPORT, LA. 360 KED. 325 Cincinnati, Ô. Waal 
WNAP Springfield. © 271 SHREVEPORT, LA. : 252. WGAG 331 Clemson College, S.C. WR AC 
WNAR Butler, Mo. 230 SIOUX CITY, 1A. 975 WEAL 333 Springfield, Mass. WBZ 
WNAT Philadelphia, Pa. 254 | SIOUX CITY, 1A. 251 KF) 336 Clemson College, g, C. W5C 
WNAX Yankton. s. D. 248 | SORRS, CONN. as3 WABL | 336 Northfield, Minn. KEMA 
WNYC New York, N. Y. 526 | SOUTH BEND, IND. 30) WGOAZ 3368 Northfield, Minn. WCAL 
WOAC Lima, QO. ow SPOKANE, WASH. 232 K 337 Las Angeles, Cal. KNX 
WOAE Fremont, Neb. aw | S OKANE, WASH. a3 KFPY 340 New York, N. NY: WAMC 
WOAG Belvidere, IM. 974 SPRINGFIELD, MASS. 333 340 San Juan, P. R. WKAQ 
WOAI San Antonio, Tex. 392 SPRINGFIELD, MO. 259 WEUY 341 Manhattan, Kan. KSAC 
WOAN Lawrenceburg, Tenn. 2) SPRINGFIELD, O. 271 YN: 344 Chicago, Ill. WES 
woOAO Mishawaka. Ind. 369 SPRINGFIELD, š 275 QAE 344 Zion. m. WCBD 
WOAR Kenosha, Wis. 295 SPRING VALLEY, ILL. 24: “CBW 348 Pullman, Wash KFAL 
WOAT Wilmington, Del. Z) ST.CLOUD, MINN. 27; 'F 348 State College, N.M. KOB 
WOAV Ene. Pa. 942 | ST. LOUIS, MO. ot 332 Detroit, Mich. WWJ 
WOAW Omaha. Neb. 525 | ST. LOUIS, MO. 549 352 Waco, Tex WIAD 
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73 POPULAR RADIO 
Call Ware- Ware- Call Ware- Call 

Litters Location length Location length Letters | length Location Letters 
WOAX Trenton, N. J. 240 | ST. LOUIS, MO. 214 KEFWEF | 360 Boulder, Col. KFAJ 
woc Davenport, la. 454 | ST. LOUIS, MO. 545 KASD 260 Brookings, 5. D. KFDY 
WOCL Jamestown, N. Y. 275 | ST. LOUIS, MO. 275 WCK 360 Dartmouth, Mass. WMAF 
wol Ames, Ia. 207 | ST. LOUIS, MO. 273 WEB 360 Decatur, Ii. WBAO 
woo Philadelphia, Pa. 509 | ST. LOUIS, MO. 28:0 WEW 360 Hamilton, En WRK 
WOR Newark, N. J. 405 | ST. LOUIS, MO. 230 WMAY] 360 Havre, Mont. KFBB 
WORD Batavie Ill. 275 | ST. LOUIS, MO. 263 WRAG 4 360 Honolulu, Hawaii KGU 
wos Jefferson City, Mo. 440 | ST. PAUL, MINN. 226 KFOY 360 Houston, Tex. WEAY 
WOWL New Orleans, La. 270 | ST. PETERSBURG, FLA. 226 WDBI 360 Houston, Tex. WsAV 
WPAB State College, Pa. 253 | ST. PETERSBURG, FLA. 2508 WHBN] 360 Johnstown, Pa. WTAC 
WPAC Okmulgee, Okla. 36) | ST. PETERSBURG, FLA. 222). WIBC 360 Los Angeles, Cal. KWH 
WPAJ = New Haven, Conn. 268 | ST. PETERSBURG, FLA. 264 WAG 360 New York, N.Y. WHN 
WPAK = Agricultural Col., N. D. 283 1 STANFORD U., CAL. 273 KFGH 360 New York, N. Y. WQAO 
WPAL Columbus, 0. 256 | STATE COLLEGE, N. M. 266 KFRY 360 Oakland, Cal. KZM 
WPAU Moorehead, Minn. 286 | STATE COLLEGE, N. M. 3483 KOB 360 Ogden, Utah KFCP 
WPAZ Charleston, W. Va. 273 | STATE COLLEGE, PA. 233 WPAB 360 Okmulgee, Okla. WPAC 
WPG Atlantic City, N.J. 300 | STEVENSVILLE, MONT. 258 KEIR 360 Phoenix, Ariz. KFAD 
WQAA Parkersburg, Pa. 270 | STEVENSPOINT, WIS. 278 WDBL 360 =Philadelphna, Pa. WWAD 
WQAC Amarillo, Tex. 234 | STEVENS POINT, WIS. 240 WHBB | 360 Shreveport, La. KFDX 
WQAE  Springħeld, Ve. 275 | STEVENS POINT, WIS. 278 WLBL 360 South Bend, Ind. WGAZ 
WQAM Miami, Fla. 283 | STOCKTON, CAL. 300 KWG 360 Stockton, Cal. KWG 
WQAN “ranton, Pa. 280 | STREATOR, ILL. 231 WTAN |] 360 Washington. D.C. WIL 
WQAO New York, N. Y. 360 | SUPERIOR, WIS. 261 WDBP F 360 Wenatchee, Wash. KDZI 
WQAS Lowell, Mass. 2660 | SUPERIOR, WIS. 242 WEBC 360 Wilmington, Del. WHAV 
wQJ Chicago, Ill. 447 | TACOMA, WASH. 250 KEBG 360 Wilmington, Del. WOAT 
WRAA Houston, Tex. 256 | TACOMA, WASH. 252 KGB 361 Oakland, Cal. KGO 
WRAF Laporte, Ind. 224 | TACOMA, WASH. 250 KMO 365 Kansas City, Mo. WDAF 
WRAK = Escanaba, Mich. 256 | TACOMA PK., MD. 222) WBES 365 Kansas City, Mo. WHB 
WRAM Galesburg, Il. 244 | TAFT, CAL. 258 KFQC 365 Tampa, Fla. WDAE 
WRAN Waterloo, Ia. 236 | TAMPA, FLA. 365 WDAET 368 Tuscon, Ariz. KI DH 
WRAO St. Louis, Mo. 263 7 TAMPA, FLA. 250 WOBP 369 Mishawaka, Ind. WOAO 
WRAV Yellow Springs, O. 242 | TARRYTOWN, N. Y. 273 WRW 370 Chicago, IIb WEBH 
WRAW Reading, Pa. 238 | TAUNTON, MASS. 29 WDBBI 370 Chicago, DL Wa! 
WRAX = Gloucester City, N. J. 268 | TECUMSEH, NEB. 242 WTAU | 375 Hot Springs, Ark. KTHS 
WRBC Valparaiso, Ind. 27% | THRIFTON, VA. 226 WGOBG 7] 379 Schenectady, N. Y. WGY 
WRC Washington, D. C. 468 | TOLEDO, OHIO 70 WABR 384 Miami Beach, Fla. WMBF 
WREO Lansing, Mich. 286 | TOLEDO, O. 252 WTAL | 384 Seattle, Wash. KFOA 
WRHF Washington, D. C. 256 | TRENTON, N. J. 256 WMALE 384 Seattle, Wash. KJR 
WRK Hamilton, O. 360 | TRENTON, N. J. 240 WOAX] 385 Troy, N.Y. WHAZ 
WRL Schenectady, N. Y. 270 | TROY, N. Y. 355 WAZ] 389 Cleveland, O. WEAR 
WRM Urbana, [l. 73 | TULSA, OKLA. 250 WLAL 389 Cleveland, O. WTAM 
WRR Dallas, Tex. 261 | TULLAHOMA, TENN. 252 WCBY 392 San Antonio, Tex. WOAI 
WRW Tarrytown, N. Y. 273 | TUSCOLA, ILL. 278 WDZ 394 Bristow, Okla. KFRU 
WSAB Cape Girardeau, Mo. 275 | TUSCON, ARIZ. 368 KEDH 394 Philadelphia, Pa. WDAR 
WSAC Clemson College, 5. C. 336 | TWIN CITIES, MINN. 416 WCCO 394 Philadelphia, Pa. WFI 
WSAD Providence. R. I. 261 | UNIVERSITY PL., NEB. 283 WCAJ 399 Louisville, Ky. WHAS 
WSAG St. Petersburg, Fla. 264 | UPLAND, CAL. 211 KEWC PT 405 Los Angeles, Cal. KHJį 
WSAI Cincinnati, O. 325 | URBANA, ILL. 273 WRM 405 Newark, N.J. WOR 
WSAJ = Grove City, Pa. 258 | UTICA, NEB. 224 KFGB 416 Twin Cities, Minn. WCCO 
WSAN Allentown, Pa. 229 | UTICA, N.Y. 273 WSL 417 Minneapolis, Minn. WBAH 
WSAP New York, N.Y. 263 | VANCOUVER, WASH. 231 KEVE 417) Minneapolis, Mion. WLAG 
WSAR Fall River, Mass. 244 | VALPARAISO, IND. 7S WRBC 422) Cincinnati, O. WLW 
WSAV Houston, Tex. 360 | VERMILLION, S. D. 263 WEAJ 428 Atlanta, Ga. WSB 
WSAY Port Chester, N. Y. 233 | VIRGINIA, MINN. 248 KFUZ 428 San Francisco, Cal. KPO 
WSAZ Pomeroy, Q. 258 | WACO, TEX. 352 WIAD 440 Cranston, R. I. WDWE 
WSB Atlanta, Ga. 42s | WALLACE, IDA. 224 KFOD 440 Jefferson City, Mo. WOS 
WSL Utica, N. Y. 273 | WALLA WALLA, WASH. 256 KECF 447 Chicago, Il. WMAQ 
WSMB New Orleans, La. 310 | WARRENSBURG, MO. 234 KENJ 447 Chicago, HL WQJ 
WSMH_ Owosso, Mich. 240 | WASHINGTON, D.C. 4685 WCAP | 452 Baltimore, Md. WEBR 
WSOE) Milwaukee, Wis. 246 | WASHINGTON, D.C. 234 WDM 454 Seattle, Wash. KTW 
WSRF — Broadlands, HL 233 | WASHINGTON, D.C. 360 WIL 455 New York, N. Y. WIY 
wsul Jowa City, In. 408 | WASHINGTON, D.C. 24) WMU 455 New York, N. Y. WJZ 
WTAB © Fall River, Mass, 245 | WASHINGTON, D.C. 468 WRC 461 Pittsburgh, Pa. WCAE 
WTAC = Johnstown, Pa. 3) | WASHINGTON, D.C. 250 WRHE? 468 Los Angeles, Cal. KFI 
WTAL Toledo, O. 252 | WATERLOO. IA. 236 WRANT 468 Washington, D.C. WCAP 
WTAM Cleveland, O. 380 | WEBSTER, MASS. 23h  WKBEf 468 Washington, D.C. WRC 
WTAP Cambridge, IN 242 | WENATCHEE, WASH. 3600 KDZI 472 Dallas, Tex. WFAA 
WTAQ = Osseo, Wis. 220 | W. LAFAYETTE, IND. 283 WBRAAT 475 Boston, Mass. WEEI 
WTAR Norfolk, Va. 2x0 | WHEATLAND, WIS. 231 WIBF 476 Fort Worth, Tex. WBAP 
WTAS Elgin, IN. 303 | WHITTIER, CAL. 236 KEOC 484 Davenport, Ta. Woc: 
WTAT — Boston, Portable 244 | WICHITA, KAN. 231 KOT 485 New York, N. Y. WEAF 
WTAU Tecumseh. Neb. 242 | WICHITA, KAN. 280. WEA HI 491 Portland, Ore. KGW 
WTAW College Station, Ter. 28) | WILKES-BARRE, PA. 254 WBRBAXf 492 New York, N.Y. WRAY 
WTAX = Streator, I. 231 | WILKES-BARRE, PA. 231 WBRE| 498 Towa City, Ta. WSUI 
WTAY = Oak Park, M. 283 | WILMINGTON, DEL. 360 WHAV] 5603 Memphis, Tenn. WMC, 
WTAZ Lambertville, N. J. 283 | WILMINGTON, DEL. 360 WOAT] 508 Oakland, Cal. KLX 
WTHS Flint, Mich. 218 | WILMINGTON, N.C. 275 WBBN{ 509 Philadelphia Pa. WIP 
WTG — Manhattan, Kan. 273 | WINTER PARK, FLA. 240 WDBOP 509 Philadelphia, Pa. woo 
WTIC Hartford, Conn. 323 | WOOSTER, O. 234 WARWE 516 Detroit. Mich. WCX 
WTX — Chiearo, TH. ons | WORCESTER, MASS. 938 WCRT | 526 Des Moines, Ta. WHO 
WWAD Philadelphia, Pa. 360 | WORCESTER. MASS. 268 WDBHE 526 New York, N. Y. WNYC 
WWAE Joliet, Hl. 24? | YAKIMA, WASH. 242 KEIQ 526 Omaha, Neb. WOAW 
WWI Dearborn, Mich. 273 | YANKTON., S.D. 248 WNAXP 535 Chiesgo, M, k} W 
ww) Detroit. Mich. 352 | YELLOW SPRINGS, O. 992 WRAV 535 M adison, Wis. WHA 
WWL New Orleans, La. 20) | YOUNGSTOWN, O. 315 WDBE] §45 St. Louis, Mo. KSD 
WWOA Houghton, Mich. 244 | ZION, ILL. 344 WCBD] 549 St. Louis, Mo. KFUO 
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CONDUCTED BY 


How to Sharpen up a Tuned 
Radio-Frequency Receiver 

WHEN a tuned radio-frequency re- 
ceiver is located close to a powerful 
broadcasting station, it is often difficult 
to tune out the local signals and receive 
signals from a distance. 

One way to help sharpen up recep- 
tion with such a receiver is to include, 
directly in the antenna circuit, a small 
fixed condenser. It is advisable to ob- 
tain four condensers to make a try-out. 
The sizes for these condensers should 
be .0001 mfd., .00015 mfd., .00025 mfd.. 
and .0005 mfd. Place these in the an- 
tenna circuit, one at a time, and tune to 
the different stations on various wave- 
lengths, until you find the one which 
gives sufficient selectivity with the best 
volume from out-of-town stations. 

The one you choose may be left “in” 
all the time, or it may be used with a 
short-circuit switch only when the local 
broadcasts are going full blast. 

For greater distance reception, after 
the local broadcasting has stopped, it 
would be advisable to close the short- 
circuit switch, which would give a direct 
connection to the antenna. 


A Tip on Soldering 
WHEN soldering the several pieces 
of wire together in constructing an an- 
tenna, it is advisable to clean the parts 
of the wire to be soldered by scraping 
them with a knife or a file until they 
are bright and shiny. When this has 
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been done, it will be much easier to 
make a good soldered connection that 
will be permanent. 

This same procedure will insure good 
connections inside of the set itself at 
the time when the wiring is being done. 


A Guide When Buying a 
Ready-made Receiver 

IN DECIDING on what kind of a re- 
ceiving set one might want to buy, it 
is recommended that the prospective 
purchaser consult the department in 
this magazine, “What Set Shall I Buy?” 
Every month this series illustrates a 
number of excellent receivers of various 
designs and types, and gives data show- 
ing how much they cost, what kind of 
zrials are used with them, how many 
tuning controls they contain, what kind 
of batteries are used and what their 
average distance ranges are. The sets 
shown in every issue vary from the 
less expensive to the very costly grades. 

Ask your dealer to demonstrate to 
you one or two of the models that you 
pick from this series. 


Do Not Use Paint 


NEVER use any kind of ordinary 
paint on a radio receiver. Do not 
paint the baseboard with any regular 
colored paint; use some sort of a vege- 
table stain for this purpose and dry it 
out thoroughly before it is installed in 
the set. Never use any kind of varnish. 
for the coils or tuning units in a receiver. 
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CONDUCTED BY LAURENCE M. COCKADAY 


Ix justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 


of urguary. 


Subscribers’ inquiries should be limited to one question or one subject. 


Audio-frequency Transformer 


Leads 


Ourstion: I have been experiment- 
ing in making my own audio-frequency 
transformers, and I have had a lot of 
fun in varying the different constants 
and then testing them out to see just 
what difference the various changes 
made. What is the proper way to con- 
nect the coils, primary and secondary ? 
I have the secondary coil wound outside 
of the primary coil with a shell type 
core. Please tell me the best way to 
bring out the leads to the grid, filament, 
plate and B (+)? 

F. Linpsay 

ANSWER: The outside end of the secondary 
winding should go to the grid of the vacuum 
tube. The inside end of this winding should 
go to the negative filament or to the negative 
(—) “C” battery (when one is used). l 

The outside end of the primary winding 
should go to the “B” battery (+) and the 
inside end of the primary winding should go 
to the plate of the tube. This gives the low- 
est capacity between the grid and plate ends 


of the windings. which lowers the effective 
capacity across the coils. 


A By-pass for First Audio 
Transformer 


Question: Is it a good practice to 
use a by-pass condenser across the pri- 
mary of the first audio transformer ina 
radio receiving set? In some sets I no- 
ticed that it makes little difference—in 


other sets it makes a whole lot of differ- 
ence. Just why is this and what size 
would you prescribe for ordinary receiv- 
ers? 

F. THIELE 


ANSWER: A by-pass condenser in this posi- 
tion usually is of considerable benefit in a 
radio receiving set. 

Some transformers have a large enough dis- 
tributed capacity between the turns of the pri- 
mary winding, so that the by-pass condenser is 
not necessary. However, it is usually good 
practice to include across the primary of the 
transformer, a condenser varying between .0001 
mfd. and .0005 mfd. Larger sizes than this 
may tend to by-pass some of the audio-fre- 
quencies, especially the high ones that help so 
much in reproducing the consonants in speech. 


Soldered Connections Inside 
Receivers 


QveEsTIoN: Do you recommend sol- 
dering connections inside a home-built 
receiver or just attaching the wire under 
the binding posts with which the instru- 
ments are equipped? I notice that the 
larger manufacturers are equipping their 
instruments with soldered lugs. Is this 
an indication that the soldered connection 
is better ? 


M. H. WEINTZ 


ANSWER! We recommend using the solder- 
ing method throughout, as it insures better and 
more lasting contact. We also have been rec- 
ommending to manufacturers that they include 
soldered lugs on all of the terminals of their 
parts and instruments, whether or not they 
equip them with binding posts. 


8O 
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When to Use Straightline 
Condensers 

QvueEsTION: Do you advise changing 
the condensers I have in my present 
four-circuit tuner from the straightline 
capacity type to the straightline wave- 
length type, or the more recent develop- 
ment—the straightline frequency type of 
condenser? On my present set 1 do not 
find any trouble when separating the 
lower wavelength stations, but a friend 
tells me that 1 would get much better 
signal strength if I were to change to 
the straightline-frequency type of vari- 
able condenser, Is this true? 

V. REUSCIIER 


We do not recommend chang- 
ing the condensers you are using. It is true 
that straightline-wavelength and more espe- 
cially straightline-írequency condensers will 
give less crowding of stations on the dial at 
the lower wavelengths, but if the capacity and 
inductance ranges of the receiver are properly 
proportioned, the trouble of crowding in tun- 
ing over the regular broadcast range will not 
be severe. 

The most compact type of condenser, of 
course, is the straightline-capacity condenser, 
with the straightline-wavelength type running 
second and the straightline-frequency con- 
denser finishing up a bad third in regard to 
space they take up in a receiving set. 

As the signal strength in a receiver is de- 
pendent upon the electromagnetic and electro- 
static fields inside of the receiver, it 1s always 
advisable to keep coils and condensers as small 
as possible in order to limit the size of both 
of these fields, so that they will not induce 
currents in other parts of the circuit where the 
energy might be wasted. 

For this reason, we recommend the more 
compact apparatus and this includes the use of 
the straightline capacity condenser, 


ANSWER: 


The Water Meter 


Question: I notice that my cold- 
water pipe is not as good a ground as the 
radiator system in our house. I always 
understood that the cold-water pipe as a 
ground was the best of anv of them. 
Can you tell me why this is and how 
to overcome it? 

M. PILAT 


ANSWER: There is sometimes a considerable 
amount of resistance across the water meter 
in the cellar. 

Procure two ground clamps and attach them, 
one on cach side of the meter, to the incoming 


and the outgoing pipes and connect the two 
ground clamps together by a No. 14 copper 
wire. This will reduce the resistance of your 
ground circuit and probably will make recep- 
tion on the water pipe even better than it is 
at present on your radiator system. 


The Use of the Power Amplifier 


Question: Is it possible to use a 
power amplifier in connection with my 
Freed-Eisemann receiver? I havea West- 
ern Electric amplitier and horn, but I do 
not know how to connect it to the 
receiver. 

L. MILLER 


ANSWER: Connect the two “input” binding 
posts of your amplifier to a plug which should 
be inserted in the detector or first-stage jack 
of your receiver. Never use the second-stage 
jack or the quahty will be very poor. Use 
separate “A? and “B” batteries for the power 
amplitier and keep the horn placed in a loca- 
tion as far away as possible from the receiving 
set itself. 


How to Reduce Excessive Plate 
Current in an Amplifier 

Question: I have a three-stage trans- 
former-coupled audio-frequenev amplifier 
using two UV-201-a tubes and one 216-a 
tube with 90 volts on the plates of the 
first two tubes and 135 volts on the plate 
of the 216-a tube. My “B” batteries 
lasted me less than a month. I borrowed 
a milhammeter and found that the total 
plate current was more than 30 milham- 
peres. Is there any wav in which f can 
reduce the drain on the “B” batteries 
without decreasing the volume of the 
signals ? 


C. ROVER 


ANswER: What you need is a “C” battery. 
The “C”? battery voltage on the grids of the 
first two tubes should be about 4'4 volts. The 
“C”? battery voltage on the grid of the last 
tube (the 216-a tube) should be 9 volts with 
the plate voltages that you are using. To con- 
nect the “C” batteries break the wire running 
from the filament to the termimal marked F on 
each of the transformers. Then connect the 
positive of the “A” battery to the filament wire 
and connect the 4%-volt tap to the terminals 
marked F on each of the first two transform- 
ers. Then connect a 9-volt tap which, of 
course, would be 9 volts negative, to the ter- 
minal marked F on the third transformer. 

This will give a negative bias of 4'4 volts on 
the first two tubes and 9 volts on the last tube. 


IN THE WORLD'S 
LABORATORIES 


CONDUCTED BY Dr. 


Earth Screens for Radio 
Reception 


THE use of an earth screen, composed of 
wires stretched along the ground under the 
antenna, is already usual in transmitting sta- 
tions and it has been proved that a considerable 
lowering of the antenna resistance can be ac- 
complished in this way. The theory is a little 
complicated but what happens essentially is 
that the wires of the screen serve as an attach- 
ment for the lower ends of the lines of elec- 
tric force the upper ends of which arise from 
the antenna. 

Another way of looking at it is to consider 
the antenna-to-earth’s-surface system as a con- 
denser. The antenna is one plate; the earth’s 
surface is another plate. A metallic-wire 
screen placed underneath the antenna acts as 
a substitute for the earth’s surface. The screen 
becomes the lower plate of the condenser. 
Naturally a set of highly-conductive wires has 
a lower resistance than the earth. Also it is 
more perfectly attached, electrically, to the 
transmitting apparatus. The net effect, then, 
is as if you substituted a good, metallic con- 
denser, with its two plates exactly opposite to 
each other, for an imperfect condenser one 
plate of which was made of poorly conducting 
material. 

In the case of transmitting systems all this 
has been well-known for two or three years. 
Recently, however, two scientists at the British 
National Physical Laboratory, at Teddington, 
England, have completed a series of experi- 
ments on the application of this same earth- 
screen idea to receiving antennas, including 
antennas used in ordinary broadcast reception.* 

There is no theoretical reason why this 
should give any especial improvement of recep- 
tion. The problems of transmitting antennas 
are very different from those encountered when 
the antenna is to be used for reception only. 
Nevertheless, actual tests proved that an earth 
screen really does give a considerable advan- 


w “Some Experiments wih. Aerial and Earth “3 
tems for Reception.” by R. Smith Rose and F. M. 
Colebrook. Experimental Waa (London), vol. 2, 
pages 207-217 (January, 1925). 
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tage in reception as well as in transmission. 
With three of four wires arranged a few feet 
above the ground, underneath the antenna and 
parallel to it, the received current was found 
to be approximately twice as great and the 
antenna resistance approximately one-half that 
found when a water-system ground of usual 
type was used. 

In order to make use of as many as three or 
four such wires in an earth screen it is neces- 
sary to fence off the land under the antenna, a 
procedure which is seldom possible to the 
ordinary radio fan either in England or in 
America. But what can be done, in many in- 
stances, is to provide two wires stretched par- 
allel to the antenna and more or less under- 
neath it. For example, if the antenna wire 
runs the length of a long narrow lot or garden 
like the usual city “backyard,” it is possible to 
stretch the two wires along the tops of the 
two side fences of the yard. 

This procedure was tested by Dr. Smith 
Rose and Mr. Colebrook and was found to be 
almost as satisfactory as the three or four 
parallel wires with which the main experiments 
were made. In one test the two-wire screen 
system gave an antenna resistance of 13.5 ohms 
as against 10 ohms for the four-wire screen. 
In contrast with these low values, the antenna 
resistance when a water-system ground was 
employed was in the neighborhood of 25 ohms. 

It is apparent, of course, that the advantage 
of low antenna resistance is of much greater 
practical importance with crystal sets or other 
sets having no great amplification and no 
source of local energy than it is in the multi- 
tube, high amplification sets now common in 
the United States. Nevertheless there are many 
circumstances under which the two-wire, gar- 
den fence screen device of Dr. Smith Rose and 
Mr. Colebrook is well worth trying. 

In the same paper these gentlemen report, 
also, some experiments on the effect of the 
height, length and wire spacing of the antenna 
on the strength of the received signal and on 
the antenna resistance. The signal strength 
increased with the antenna height up to 25 feet 
above the earth screen, which was the greatest 
height tested. The signal strength also in- 
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creased steadily with increasing length of the 
(single) antenna wire up to 60 feet. Between 
cO and 90 feet there was some increase of 
:ignal strength, but much less in proportion 
than occurred with length increases up to 60 
feet. With two-wire antennas the spacing made 
comparatively little difference in the signal 
strength, although there was some increase as 
the spacing was increased, between the limits 
of one foot and eight feet. 

The entire investigation marks what may 
prove, it is to be hoped, the beginning of the 
application to broadcast reception problems of 
the same precise and careful methods of in- 
vestigation which have been used with so much 
success in the design of transmitting equipment 
for the larger stations. 


Musical Echoes from 
Iron Railings 


A curious phenomenon of sound waves, not 
without interest to the student of radio repro- 
duction troubles, was described recently in a 
London weekly by Sir R. A. S. Paget, the dis- 
tinguished British physicist.* Sir Richard 1s 
discussing the multiplicity and interest of the 
London echoes; how the busses go sh-sh as 
they go past the posts of a gateway, how you 


to London’s Echoes,” by Sir R. A. 


Eott cay, istening-In’ 
S. Paget. The Graphic (London), February 14, 1925, 


page 232. 


From a drawing by Arthur Merrick for Popttar Raptio 


the open spaces of a side street 
that you pass, and the like. It is possible, he 
continues, to produce a musical tone, in the 
character of a thin, reedy whistle, merely by 
walking past a length of iron railing, a series 
of vertical iron bars erected as a fence. 

The cause is a selective echo of the claps of 
your feet on the pavement. “Your footfall 
made,” he says, “but a single explosive sound, 
but the wave of sound which was then pro- 
duced traveled out in all directions, and some 
of it hit the railings. As it reached each up- 
right rod in turn a little of the sound (no doubt 
some of the very short waves which formed 
part of the original ‘clap’) was reflected back, 
and so reached your ear. The sound takes 
time to travel, and, therefore, the original 
sound reaches each succeeding upright of the 
railings a little later than the last. In the same 
way the echoes each take a little longer to get 
back, according as they come from uprights 
which are farther and farther away. The con- 
sequence is that the echo of the original clap 
comes back to our ears not as a single clap, 
but as a rapid succession of infinitesimal claps, 
reflected by the succession of upright rods 
which form the tence.” 

The interval of time between cach tiny, re- 
flected sound tmpulse depends upon the distance 
between the upright bars of the fence. This, 
of course, determines the pitch of the musical 
note produced by their combination. 
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HOW TWO WIRES MAY BE USED FOR AN EARTH SCREEN 


The wires strung along the 


tested by Dr. Smith Rose and Mr. Colebrook. 


top of the two fences make an carth screen like those 


There a considerable 


is said to be 


improvement for reception as well as for transmission, 
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Sir Richard’s casual observation has more to 
it than a mere curious incident. It is tinlikely, 
it is true, that gangs of men tramping past 
rows of iron railings will ever be used to con- 
stitute an orchestra. But this phenomenon of 
repeated echoes, combining or reinforcing each 
other, is already of considerable importance in 
the science of acoustics. A year or two ago 
some one patented an anti-static device based 
on this principle. Rows of slats reflected the 
desired sounds, letting the others pass through. 
Other anti-static sound filters have been sug- 
gested. 

Good quality radio involves problems of 
sound production and distribution as well as 
problems in electricity. We have gone farther 
with the electrical problems than we have with 
the acoustic ones. The sound experts must 
catch up. It is quite possible that difficulties 
with this or that broadcasting studio or receiv- 
ing room may be due to reflections of sound 
waves, rather than to bad tuning or poor mod- 
ulation. The Editor of this department has 
heard a dozen chairbacks, all set up in a row, 
make a most disturbing echo, not unlike that 
of Sir Richard’s musical fence. 


Helium Yields to Chemical 
Combination 


STUDENTS of modern atomic theory have 
been accustomed to regard helium as the in- 
vincible spinster among the chemical elements. 
While most of the elements in the list com- 
bine readily with each other to form the long 
list of known chemical compounds, the helium 
atom, together with the atoms of the other 
so-called “inert” group—argon, neon, krypton, 
xenon and = niton—remain stubbornly re- 
sistant to any kind of chemical union. It 
is exactly this chemical inertness which has 
made helium so valuable for airship use, as it 


does not possess that avidity for oxygen, which 
makes hydrogen so inflammable and so dan- 
gerous. 

Now, however, we have the most revolu- 
tionary announcement that helium can be made 
to enter into chemical combination after all. 
Last December Dr. J. J. Manley reported the 
apparent formation of a chemical compound 
between the mercury atom and the helium 
atom.* Now Dr. E. Boomer, of 
the famous Cavendish Laboratory of Cam- 
bridge University, England, believes that he has 
succeeded in producing compounds of helium 
with mercury, iodine, sulphur and phos- 
phorus.t These compounds are relatively stable 
at the temperature of liquid air. 

The importance of these results, should they 
be confirmed, will not lie so much in the mere 
conquest of the aloofness of helium. It will 
lie in the fact that one of the atoms believed, 
on grounds of modern atomic theory to be com- 
pletely “satisfied,” so that no attractive power 
remained for chemical combination, turns out 
not to be completely satisfied after all. 

Fortunately, no atomic theories will need to 
be abandoned. It has already been suggested 
by the distinguished German physicist, Pro- 
fessor Franck, that there are two varieties of 
helium atoms, differing from each other in 
having slightly different arrangements of the 
orbits in which the two electrons of helium 
revolve. It is assumed by both Dr. Manley 
and Dr. Boomer that the apparent helium com- 
pounds which have been obtained are pro- 
duced, in reality, by the one of the two varie- 
ties of helium in which the arrangement of the 
electron orbits does permit the retention of a 
very slight residual attraction; that is, a very 
slight chemical affinity. 


u ae (London), vol. 114, page 861 (December 
. 1924). 

e (London), vol. 115, page 16 (January 3, 
1925). 
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ONE OF THE MOST INERT OF ATOMS 


The diagram at the left shows the two electron orbits in an atom of helium—an 


element always supposed to be virtually incapable of chemical combination. 


This 


same group of two electron orbits exists inside many other atoms; as, for example, 
in the carbon atom shown in outline at the right. 
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Courtesy Scientific American 


THE NEW DOUBLE-PATH IDEA OF RADIO TRANSMISSION 
Evidence obtained at the time of the recent eclipse of the sun indicates. that 


radio waves 


move stmultancously along two paths; one close to the ground 


surface, the other in the higher levels of the atmosphere. 


New Ideas of the Heaviside 
Layer 


READERS of PopuLarR Rapio cannot have 
forgotten the discussion which was carried on 
so vigorously some months ago concerning 
the relative accuracy of two theories of the 
transmission of radio waves around the earth, 
the Gliding Wave Theory and the Heaviside 
Layer Theory.* There was much to be said 
for each side to this controversy and it now 
appears, as happens so often in scientific con- 
troversies, that both sides were right. The 
actual transmission of radio waves along the 
curved surface of the earth appears to involve 
both a gliding wave along the ground (or the 
sea) and a second part of the wave which 
passes through the upper part of the atmos- 
phere in the region commonly set aside for the 
supposed Heaviside Layer. 

It has been necessary, however, to modify 
somewhat the supposed properties of this 
famous Layer. In the earlier theories the 
Layer was thought of as a kind of mirror for 
the radio waves. The waves were supposed to 
be reflected from the under surface of the 
Layer. Thus, by a succession of such reflec- 
tions, the train of waves was curved to corre- 
spond with the curvature of the earth. The 
newer idea contemplates a bending of the 
waves rather than a reflection. The upper 
part of the air is more highly ionized. There- 
fore it is slightly conducting. This makes the 
upper part of the wavefront move a little 
faster than the lower part. The result is that 
the wave bends. 


*“Is the Heaviside Theo Valid,” by 
Thomson, PopuLtar Rapro for December, 1922, pages 
231-235; “What Bends Radio Waves,” by Sir Oliver 
Lodge, Porutar Rapio for January, 1923, pages 3-9; 
“What Really Guides Radio Waves.” by Major Gen- 
eral George O. Squier, Poputar Rapio for March, 
1923, pages 184-187; “How Ether Waves Really 
Move,” by Reginald A. Fessenden, PopuLar Rapio 
for November, 1923, pages 337-346. 


Elihu 


This conclusion was forecast, quite clearly, 
in Dr. Fessenden’s article in PoruLar RaDio 
referred to in the footnote. It was again 
emphasized last winter in an important paper 
by Sir Joseph Larmort Important contribu- 
tions have been made, also, by the distinguished 
British radio expert, Dr. W. H. Eccles, and the 
most cogent evidence of all has been secured, 
quite recently, as a result of the radio inves- 
tigations made by the well-known American 
experimenter, Mr. Greenleaf W. Pickard, 
during the eclipse of the sun. 

Actual radio transmission, Mr. Pickard has 
shown, is probably accomplished by two paths. 
First is a wave that travels close to the ground. 
This corresponds to the “gliding wave” of the 
older hypotheses. It is especially effective 
close to the transmitting station. Second, 
there 1s another wave which travels along the 
upper levels of the atmosphere and is bent 
around the earth as described by Dr. Eccles 
and Sir Joseph Larmor. This upper wave is 
responsible for most of the reception at a 
distance. 

_ The reason why reception at great distances 
is possible with such low power—as has been 
evidenced by so many amateur records—is 


t“Why Electric Rays Can Bend Round the Earth,” 
by Sir Jaserk Larmor, Philosophical Magasine (Lon- 
don), vol. 48, pages 1025-1036 (December, 1924). 
The paper was presented originally at the Cambridge 
Philosophical Society on October 27, 1924, and an 
abstract was published in Nature (London), vol. 114 
pages 650-651 (November 1, 1924). There is a brie 
additional note in Nature for April 18, 1925 (vol. 115, 
pages 566-567). 

tMr. Pickard’s results were reported to the Insti- 
tute of Radio Engineers (New York) on April 1, 1925, 
in a paper entitled “Effects of the Solar Eclipse on 
Radio Reception,” which paper will be published in 
the Proceedings of that institute. Another brief re- 
port by Mr. Pickard is given in QST X (Hartford, 
Conn.), vol. 9, number 4, pages 24-25 (April, 1925). 
Additional reports of the eclipse observations are 
presented in an article entitled “The Effects of the 
Sclipse on Radio,” by Alfred P. Lane and F. ; 
Walsh, Scientific American (New York), vol. 132. 
pages 224-226 (April, 1925). 
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that the transmission of this upper part of the 
wave is very nearly without loss. Once the 
wave sent out by a transmitter has penetrated 
the lower levels of the atmosphere and reached 
this upper, conducting layer, its further prog- 
ress depletes its strength very little. 

Why this is so is a story too long for this 
brief note. It is one result of the fact that 
the air atoms at that height are relatively very 
far apart and are considerably electnfied. A 
full account of these facts, as well as of the 
details and implications of these newer theories 
of tradio transmission, will be presented in a 
special article in un early issue of POPULAR 
Rapio. 


A Promising Static Eliminator 


AN anti-static device which seems much 
more promising than most is announced as the 
invention of Dr. Galen McCaa.* It is not, 
strictly speaking, a static eliminator, for the 
static is not entirely eliminated. What the 
device does do, it is reported, is to reduce the 
static to the signal level, both static and sig- 
nal having the same intensity in the receiver and 
in the headphones. 

The device begins with the familiar prin- 
ciple of two primary coils in the antenna cir- 
cuit, these being coupled in opposite fashion 
to the secondary and thence to the receiver. 
With proper adjustment of the coupling, these 
two primary coils may be made to balance out 
each other so that nothing—neither signal nor 
static—gets through into the secondary. The 
practical problem is to balance out the static 
and let the signal through. 


*The McCaa Anti-Static Devices,” by S. Kruse. 
QST (Hartford, Conn.), vol 9, number 2, pages 
8-12 (February, 1925); number 3, pages 18-23 (March, 
1925). The second article contains constructional 
details. 


Dr. McCaa accomplishes this by adding an- 
other coil of somewhat high inductance in paral- 
lel with one of the two primaries. In addition, 
there is a special control circuit containing a 
vacuum tube oscillator and coupled inductively 
to the added, high-inductance coil. The hook- 
up will be clear from the diagram herewith. 

The action of this control circuit on the high- 
inductance cuil is to alternately increase and 
decrease the effective impedance of the latter; 
in step, of course, with the oscillation of the 
control circuit. By adjusting the coupling this 
can be so arranged that the impedance of the 
inductance coil becomes periodically almost 
zero, thus shorting the primary coil with which 
this inductance is in parallel. The result is 


‘that the other primary coil is then able to 


affect the secondary coil, so that a signal (or 
static) impulse is heard in the receiver. 

It is one of the characteristics of static that 
it produces, in general, a greater voltage in the 
antenna circuit than does the signal. Accord- 
ingly, the couplings of the McCaa circuits can 
be so arranged that this excess voltage due to 
static prevents, while it lasts, the shorting of 
the second primary by the inductance coil and 
the control circuit. Thus any static impulse 
stronger than the signal impulse for which the 
coupling is adjusted will not be passed into the 
secondary. The device is essentially one for 
the limiting of strays of any kind to the same 
intensity as that of the reccived signal. It is 
said that this produces, in practice, much the 
same impression as though the static were 
eliminated altogether. 

For radio telegraphy the control circuit may 
be driven without reference to the frequency 
of the incoming signal. For telephony, how- 
ever, the signal itself is made to operate the 
driving tube of the control circuit, as is illus- 
trated in the hook-up reproduced herewith. 


Ls 


a 


DR. McCAA’S SUGGESTION FOR REDUCING STATIC 


The coil L3 is the secondary, connected to the receiving circuit. 


Of the two 


primaries, L1 and L2, the latter ts connected in parallel with a fairly high inductance, 
L4, the impedance of which is periodically canceled by the central circuit connected 
to L6. The theory of the device is described above. 
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Radio Interference from Clouds 
of Steam 


Puysicists have long known that visible 
clouds of water particles, such as the “steam” 
given off by a puffing locomotive, are electri- 
fied. The electricity seems to be produced 
merely by the separation of the water into the 
tiny droplets, although the exact mechanism of 
this electrification is still imperfectly under- 
stood. 

Recently two authors have suggested inde- 
pendently that such electrified clouds may 
cause, in special circumstances, local interfer- 
ence with radio.* It has been observed that 
the electrified clouds show perceptible attrac- 
tions and repulsions when they approach high- 
voltage transmission lines. In one instance the 
cloud has been observed to pulsate at a rapid 
frequency, an effect caused, perhaps, by an 
ila potential on the nearby charged 
ines. 

Radio interference thus caused might be of 
two kinds. One is the creation of strays, which 
would appear in nearby receivers as a variety 
of static. The other is a possible effect of 
such charged clouds in absorbing or deflecting 
incoming waves. It is well known that the 
radio interference of both kinds is much 
greater in factory towns than in the country 
and is far greater in the daytime (in cities) 
than it is at night. This has usually been 
ascribed to the operation of electric motors 
and no doubt that is where most of the blame 
belongs. But it may be that we will need, 
also, to look into the radio effects of the con- 
tinuous steam clouds from locomotive yards 
and from factory chimneys. 


*“The Positive Electrical Drift in the Air,” by 
William C. Reynolds, Nature (London), vol. 115, page 
531 (April 11, 1925); “High Tension Electric Lines 
and the Discharges of Steam Locomotives” (in 
French), by P. L. Mercanton, La Nature (Paris), 
number 2,663, page 255 (April 18, 1925). 


A New Record for Pictures by 
Radio 


On May 6, 1925, a new record was estab- 
lished for the sending of pictures—in this 
instance photographs—by radio. Practice war 
maneuvers were in progress off the Hawaiian 
Islands. The officers of the War and Navy 
Departments wished to report the results as 
fully and completely as possible to their su- 
periors in the United States. By the aid of 
the facilities of the Radio Corporation of 
America illustrative photographs to accompany 
the report were sent by radio, traversing a dis- 
tance of over five thousand miles in approxi- 
mately twenty minutes.* 

The route followed included three land-wire 
links and two radio links. First the signals 
corresponding to the pictures were sent by 
wire to station KIE in the Hawaiian Islands. 


*Details are given in an account, credited to Cap- 
tain A ; anger, of the Radio Corporation of 
America, in the New York Times for May 10, 1925. 


Brown bros. 


DOES SMOKE CAUSE INTERFERENCE? 


Smoke and steam are electrified. It is possible 
that the clouds produced may interfere in 
several ways with nearby radio reception. 


From here a 16,975-meter wave carried them 
to a receiver at Marshall, Cal. Thence a second 
land wire took them to KET, at Bolinas, Cal., 
which station again put them on the air on a 
wavelength of 13,100 meters. This wave was 
picked up at the receiving station of the Radio 
Corporation at Riverhead, L, I., where the 
signals were again put on a land wire to the pic- 
ture-reproducing apparatus in New York City. 
The system used was substantially the same as 
has been employed for some months in the 
well-known experiments of the Radio Cor- 
poration in the radio transmission of pictures. 
It is already apparent that this system might 
prove of the greatest value in case of war or 
other national emergency. 
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AMATEURS FORMALLY ADOPT A “UNIVERSAL RADIO LANGUAGE” 


One of the actions of the First International Radio Congrcss (which was recently 
held in Parts) that ts of interest to radio fans everywhere was the adoption of 


Esperanto as the oficial “internationally-understood” language of radio. 
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Twenty- 


one broadcasting stations abroad are now using it. 


Tbe BROADCAST LISTENER 


Comments on radio programs, methods and technique 
— from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


The Waning “Art of Jazz” 


Fok three years now we have been ranting 
semi-frantically about the unmitigated em- 
ployment by the studios of the zoological 
brand of music. Go to the radio any evening 
and you will find anywhere from five to ten 
jazz orchestras within the reach of your con- 
traption. And the tragedy of it is the grow- 
ing number of “fox-trot versions.” If it is 
not the mangled body of a Wagner aria it is 
a Strauss waltz or a Chopin pretude. This 
simply goes to show that jazz is a bankrupt 
art and that syncopation is a musical parasite 
feasting on the luxurious fiber of creations 
far beyond the capabilities of its own masters. 
It is just as easy to syneopate the Flower 
Song as it is to sit down at the piano and 
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rag Moritz Moszkowski’s Serenata Opus 15, 
No. 1. Yet to hear our jazz mongers talk, one 
would think that jazz was a great, big, healthy, 
artistic invention that must be fed from the 
decpest wells of human emotion. 

Radio has made jazz so hopelessly common 
that it 1s hurting both itself and broadcasting. 
Still, we have only a few studio managers in 
this big country of ours who are able to put 
their minds around this simple fact. We do 
not mean to say that jazz should not be allowed 
a place on the air or that all of its practition- 
ers should be given a long rest at the Bide-a- 
Wee Sanitarium, for, after all, some of its 
supporters have been able to lift it, not to an 
art, but to a sort of craftsmanship that de- 
serves some kind of recognition. No one can 
listen to the gentle playing of Paul Whiteman 
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and his original band without feeling kindly 
toward this drooling infant of the musical 
world. Lopez, too, has given more to radio 
than radio has given to him. Fortunately for 


jazz and the radio, Lopez is not what we call . 


a “musical smarty.” He does not take pride 
in trying to crush music into an unrecognizable 
pulp with the newer devices and methods. 
There is a charm, a warmth, a gentle flavor 
to his playing that one, even though hostile 
to jazz, must sympathize with. That Lopez is 
spending his time in the development of a 
hopeless musical protégé makes little difference ; 
he is responsible for a vast source of enter- 
tainment. 

It would be unfair to Ben Bernie (another 
WEAF feature) not to mention him along with 
the precious few. Bernie has an enjoyable 
technique all his very own and it seems to us 
that he has supplied jazz with some real orig- 
inality. Se 


Politicians Take the Air 


Ir there is one thing that is hurting broad- 
casting in these great United States, it is sta- 
tions like WNYC, the “Municipal Voice of 
Greater New York.” WNYC, we are sorry to 
report, is a political station operated by poli- 
ticians for politicians. Perhaps it would be 
wiser to feel charitable toward this experi- 
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Courtesy of the New Vork World 


ment, for the gentleman who thinks that he can 
increase his popularity by filling the air with 
the raucous voices of his henchmen has yet 
to learn the resentful nature of the radio 
audience. If we were king we should never 
risk our kingship with the fickle radio listeners. 

We can only hope for one thing in connection 
with Mr. Hylan and his broadcasting, and that 
is that someone is gathering data on the pro- 
ject so some sort of a scientific treatise on 
“Why Mayors Should not Broadcast” may be 
prepared after Mr. Hylan has retired to the 
quiet of his Brooklyn home in 1926. 


* * * 


How to Read Publicity Notices 
About Radio Artists 


IF you want to keep good friends with your 
radio and avoid those little disappointments 
that may eventually make you a “radio bol- 
shevist,” don’t believe all you read in the 
newspapers about the radio programs. The 
studio publicity man is a guileless exploiter 
and he can, with his Smith Premier No. 9, 
make a third-rate violinist the pet of the Con- 
tinent or a Chautauqua lecturer the 1925 model 
of Mark Antony. 

The job of a publicity man, whether at the 
theater or in the studio, is that of making big 
people out of little ones and great stars out 
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A BROADCASTING STATION THAT GOES TO THE SOURCE OF NEWS 
This portable transmitter, sent out fram the Grebe station WAHG, has been used 


successfully to send news to the editorial rooms of the New York World, 
machine speeds along the reporter se nds his story to the main office. 


As the 
The movement 


of the car does not interfere with the smoothness of transmission. 
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Underwood & Underw ee a 


“PRESENTING THE CATHOLIC POINT OF VIEW ON THE VARIOUS 
FIELDS OF HUMAN ACTIVITY” 
Unltke the Protestant churches, which make extensive use of the independent broad- 


casting stations for transmitting sermons, hymns and debates on religious topics, 
the Paulist Fathers are establishing a chain of stations of their own for the frankly 


avowed purpose of disseminating Roman Catholic propaganda. 


Father John Handby, 


the Paulist missionary, is here shown before the microphone of station WPL, con- 
ducted for the Paulist League of New York. 


of mere fireflies. The laying on of words is 
usually so thick and so heavy (anywhere from 
3 to 47-ply) that the subjects of the notices 
do not believe them. Indeed, there is a rule to 
the game (any publicity man will tell you) 
that states: “Stars are not ‘made’ until they 
begin to believe the flattery in their press 
notices.” 

If you want to be a good radio listener, it 
is part of the game to learn to read the press 
notices about the “stars.” Some alertness must 
be displayed in skimming the buncombe from 
the surface of the truth and it often happens 
that the buncombe is so thick that its com- 
plete removal leaves nothing for examination. 


* * * 
Repetitions on Broadcast 
Programs 


Ir seems that there should be some simple way 
for overcoming repetition in radio programs. 
How annoying it is to hear the same number 
played from several local studios during the 
course of a single evening. With a little 
co-operation and by asking the assistance of 
the people who broadcast, it could be an easy 
matter for broadcasters to prevent the radia- 
tion of much monotonous material. If the 


program managers of all of the large centers 
like Chicago, New York, Philadelphia and 
Boston would meet weekly for the avowed 
purpose of comparing notes, the repetition 
tangle soon would be ironed out and this de- 
partment would be saved a lot of cussing. At 
times it does seem as though co-operation is 
the one thing that our studio managers care 
least about and yet little thought is required 
to show that the lack of it is one of the things 
that is hurting broadcasting and hurting it 
badly. 


* * * 


The Broadcasting of Advertising 


We often hear fear expressed over the fact 
that our best studios may sooner or later be 
operated by advertising agencies and that 
radio broadcasting will become an out and out 
advertising medium. We don’t know what 
could be more out and out advertising than 
radio is at the present time. If there is any 
station on the air that does not have a little 
advertising axe to grind, we shall be glad to 
set our intelligence department on its trail, 
and, if it should be found, to award its sponsor 
the Nobel Prize or something as good as the 
Nobel Prize for having taken the role of an 
honest-to-goodness public benefactor. 


THE 


The Passing of Bedtime Stories 


Ir is encouraging to note that the bedtime 
story, once such an important part of every 
station’s equipment, and one of the most solid- 
ly entrenched traditions of the art, is rolling 
down the skids of forgotten events just as 
fast as anything so old and hopeless should 
roll. The bedtime story was invented in the 
early days of WJZ and it hung on for a long 
time eating up a half or three-quarters of an 
hour with more propitious program material 
standing by. 

WEAF abandoned its juvenile story way 
back in 1924 and there was barely a ripple of 
disapproval. Another fond theory of every 
standardized studio manager exploded quietly. 

* * * 


Why Is Roxy? 


For the first time in our long and colorful 
career we are going to come out flat-footed 
and tell this old world that Roxy is still un- 
matched as a broadcaster and that he will 
remain unmatched as long as he wants to 
reserve the little finger on his left hand to 
direct his broadcasting work while he uses 
the rest of his fingers to do in the art of pre- 
senting movies what no other man in the coun- 
try has been able to do. Furthermore, we are 
going to let the world in on his secret; a 
secret that he told us many times in our in- 
spiring association with him. 

Those who are a bit envious of Roxy’s 
standing as the only broadcaster in the United 
States with a full measure of dramatic imag- 
ination, usually account for his success with a 
faint derogatory smile and “Yes, he is a pretty 
clever showman.” While Roxy ts obviously 
a man of the theater, with a keen theatrical 
sense of theatrical values, it is superficial and 
stupid to grant him nothing more substantial 
than mere showmanship. A dozen and one 
showmen have tried to emulate him on the 
air only to find that their success in the the- 
ater did not follow them to the microphone 
and that broadcasting demanded a_ technique 
much more intriguing than they had expected. 

Roxy is a sanguine person. There is noth- 
ing more mysterious about him than simplicity, 
but mere simplicity can be mysterious enough 
to baftle the efforts of those who overlook its 
virtues. Roxy is completely human and anti- 
artificial. Certainly no one could accuse him 
of putting on a pseudo-elegance before the 
microphone. He is just a plain, warm-hearted 
citizen obeying to.the letter the natural im- 
pulses from a peculiar grouping of brain cells 
that we call personality. That he ts able to 
transmit real personality to his audience and 
that he is at the same time a discreet eighteen- 
hour-a-day showman with a truly remarkable 
sense of the things in life that interest other 
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human beings, is a mere act of Providence. 
Koxy is as safe from emulation as John Sar- 
gent, Sir Isaac Newton or any other great 
genius. 

t +% & 


1882 Pianos 


MıcrorHoxrs do work miracles. Have you 
ever been exposed to the musical slander 
emitted by the rusty, loose strings of what 
may have been a piano back in 1882? Perhaps 
the thing had been made in Peoria or Cincin- 
nati by a manufacturer long since extinct. 
Such instruments have usually withstood the 
punishment of four generations of a non- 
musical family and they are not uncommonly 
found standing with the trinkets in the par- 
lors of the rural districts. Even the moths 
have abandoned them for want of more sub- 
stantial sustenance. 

What agony to disturb their repose! They 
stab the heart of the musically sensitive with 
a knife so keen that it cuts clear to the soul. 
Yes, microphones certainly can work miracles. 
How ethciently they can transform the modern 
creations of the piano makers into those in- 
struments that were once the pride of Cin- 
cinnati and Peoria! And what a complete and 
deceiving metamorphosis it is! 

The piano, due to its wide range of sound 
frequency, is a most difficult instrument to 
broadcast. About 70 percent of our studios 
make a bad job of it and this department is 
usually carried back to the days when pianos 
were made with gingerbread fronts and re- 
volving stools with gingerbread feet—usually 
a nice brass eagle’s claw holding a glass ball. 
What we need is a commission for the study 
of piano transmission and if such a commis- 
sion is formed we shall instantly suggest that 
it visit the studio of WEAF where perfection 
may be studied to the heart’s content. 


$ * * 


Why Not “Curtain Music” 
for Radio Programs? 


Ir there is one thing necessary for a good 
entertainment on the radio, it is good curtain 
music. A few of our broadcasting novitiates 
appear to agree with us on this point, but how 
often the curtain rises on an act with an en- 
tertainment value comparable with the third- 
grade graduation exercises of Public School 
No. 4! We may be old-fashioned, but we have 
always felt that studios would bring their 
audiences to an agreeable and acceptable mood 
by starting off their programs with the right 
kind of music. Yet in the face of this, we 
fnd many ot our best broadcasters leading off 
with the weather report or the financial devel- 
opments of the day. 


How to Build a 5-Tube Receiver with Simplified Control 


This next product of the 


Porcar Rapio Laboratory 


will be described in the next issue of this magazine— 
for August. 


THIS department ts conducted by PopuLar Rapio Lasoratory for the purpose of keeping the 

radio experimenter and the broadcast listener informed concerning the newest inventions and the 

approved developments in radio equipment. Only such apparatus as has been tested and 
endorsed by the Laboratory ts noted in these columns. 


MISCELLANEOUS ACCESSORIES TUNING INDUCTANCE UNITS 

Mahogany binding post; King Quality Products, “Kellogg” choke coils; Kellogg Switchboard & 
Inc. ; Supply Co. Si 

Mahogany switch lever; King Quality Products, “Kellogg” variometer; Kellogg Switchboard & 
Inc. Supply Co. 

K-B adjustable bearing; Koelmel Bros. “Kellogg” variocoupler; Kellogg Switchboard & 

‘Korker combination tool; Korker Products Co. Supply Co. 

“Lenk” alcohol blow torch; Lenk Mfg. Co. “Universal”? vanometer; Langbein & Kaufman. 

“Liberty” terminals; Liberty Transformer Co., Variable clarifying selector; Langbein & Kaufman. 
Inc. “Lincoln” oscillascope ; Lincoln Radio Corp. 


“Lincoln” “Long-45" tuner; Lincoln Radio Corp. 
“Lopes” low-loss tuner; A. Ç Lopez & Co. 
RADIO-FREQUENCY TRANSFORMERS 


“Kellogg”? low-loss R. F. transformer No. 602; KITS 


Kellogg Switchboard & Supply Co. iir » pe. . ear 
Vanodransformerr; Langhein & Kaufman, P Selon setae eee 
l air core R. F. transformer; Liberty Trans- uy: ” Ç; d l w. TG a 
Specia Liberty” Superheterodyne kit; Liberty Electric 


former Co., Inc. Corp. 
“Lincoln” kit; Lincoln Radio Corp. 
GRID-LEAKS AND RESISTANCES 


“Kellogg” resistance; Kellogg Switchboard & Sup- 
ply Co. 


AN EFFICIENT LOOP 


Name of instrument: Loop antenna. 

Description: A really well-made loop of 
unique design. Four mahogany arms 
for supporting the wire are fastened to 
a non-magnetic metal centerpiece, which 
may be taken apart so that the loop may 
be folded up into a very small space. In- 
stead of the regular box shape, the wire 
is formed in a curve. The assembly is 
mounted on a rotatable shaft with a dial 
which is calibrated in degrees and 
equipped with a pointer. The leads are 
brought out to two terminals in the non- 
magnetic metal base. 

Usage: As a pick-up device for a radio-fre- 
quency receiver. 

Outstanding features: Portability. Directional 


L enti a efficiency. Good workmanship. Neat 
appearance. 
A collapsible loop antenna. Maker: The Gowanda Co. 
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A NOVEL POTENTIOMETER 


Name of instrument: Potentiometer. 

Description: This instrument is made in ac- 
cordance with the latest design of the 
“Bradley” 
It contains a small rotatable knob at one 
end with a special lever arrangement for 
increasing the resistance of one set of 
carbon discs while at the same time de- 
creasing the resistance of the other set. 
This gives a very smooth potentiometer 
arrangement. The three terminals are 
brought out to screw binding posts. 

Usage: Any place where a potentiometer is 
needed in a radio receiver. 

Outstanding features: Compactness. Ease of 
mounting. Simplicity of connections. 
Smooth adjustment. 

Maker: Allen Bradley Co. 


SOCKETS AND ADAPTERS 


K dad adapter, No. 501; Kellogg Switchboard 
& upply Co. 

“Rellogy? T. socket; Kellogg Switchboard & 
Supply Co. 


“Keystone” V. T. socket; 
Mahogany panel-mounting 
Quality Products, Inc. 

Adapters; King Quality Products, Inc. 
Caldwell socket (type 201); Knox Corp. 
“Leich” Improved radio socket; Leich "Electric Co. 


Keystone Radio Co. 
tube socket; King 


VARIABLE CONDENSERS 


“Kellogg” No. 704 low-loss variable condenser; 
Kellogg Switchboard & Supply Co. 

Variable condensers, King Quality Products, Inc. 

“Lincoln” low-loss condenser; Lincoln Radio 


Corp. 
“Lombardi” condensers; Lombardi Radio Mfg. Co. 


«in attractive new type loudspeaker. 


resistance control apparatus. | 


A carbon disc potentiometer. 


RECEIVING SETS 


Kompentrol receiver; Kardon Products Co., Inc. 
“Kennedy” receivers; Colin B. Kennedy Co. 
“King Quality” neutrodyne receiver; King Qual- 
ity Products, Inc. 
Kodel Mfg. Co. 


“Kodel” receivers; 

Monarch receiving set; Krasco Mfg. Co. 

“Elkay” Super-Selector; Langbein & Kaufman. 
“Liberty” Sealed Five receiver; Liberty Trans- 


former Co., Inc. 


BATTERIES 
Storage “B” batteries; Kelman Electric Co. 
“Kic-O” storage “B” batteries; Kimley Electric 
Co., Ine. 
“Kic-O” “B” Multi-Power Unit; 
Co., Inc. 


Kimley Electric 


“B” BATTERY ELIMINATORS 


“Kellogg” Trans-B-Former; Kellogg Switchboard 
& Supply Co. 


CRYSTAL DETECTORS 


Atomite crystal; Keystone Products Co. 
“Lego” Wonder fixed detector; Lego Corp. 


BATTERY CHARGERS AND RECTIFIERS 


“Kic-O" Rectifier; Kimley Electric Co., Inc. 
coe double potential charger; Kimley Electric 
o., Inc. 


POTENTIOMETERS > 
Mahogany potentiometer; King Quality Products, 
nc. 


A CONE TYPE LOUDSPEAKER 


Name of instrument: Loudspeaker. 

Description: A medium size loudspeaker which 
consists of a magnetic unit attached to 
the frame of the device with a moving 
element that actuates a small push rod 
attached to the center of a special paper 
cone. The outer edge of the cone is 
supported lightly but freely between two 
circular strips of felt held in a circular 
panel of metal. The appearance is very 
attractive. 

Usage: With any radio receiving set as a re- 
producer. 

Outstanding features: Tone quality. 
Neat appearance. 

Maker: Crosley Radio Corp. 
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Unique design for a variable condenser that 
embodics cut-away plates that are securely 
soldercd together. 


AUDIO-FREQUENCY TRANSFORMERS 

“Kellogg”? audio-frequency transformer; Kellogg 
Switchboard & Supply Co. 

Karas “Harmonik” audio-frequency transformers; 
Karas Electric Co. | . 

Andio-frequency transformer; Killark Electric 

. Co. 

“Liberty” audio-frequency transformer; Liberty 

Transformer Co., Inc. 


JACKS 
“Kellogg” jacks; Kellogg Switchboard & Supply 
Co. 
Jacks; King Quality Products, Inc. 


“Kings” double-circuit jack; Kings Mfg. Co., Ine. 
Duo-stage jacks; Leich Electric Co. 


DIALS 
“Kellogg” bakelite dial; Kellogg Switchboard & 
Supply Co. 


Knobs and dials; King Quality Products, Ine. 
Knobs and dials; Kurz-Kasch Co. 


A CABINET MADE ENTIRELY OF 
PANEL MATERIAL 


Name of instrument: Radio cabinet. 

Description: A complete cabinet that is sup- 
plied by the maker in knockdown form 
with screws, brackets, hinges and base. 
The front panel is of celeron and the 
sides, back and top are of vulcawood, 
which is vulcanized fibre: covered with a 
thin sheet of bakelite. The vulcawood is 
finished with a mahogany grain, which 
is very attractive in appearance. 

Usage: As a container for a radio receiving 
set. 

Outstanding features: Simple to set up. Neat 
in appearance. Light weight. 

Maker: Diamond State Fibre Co. 


A NEW VARIABLE CONDENSER 


Name of instrument: A variable condenser. 
Description: Here is an instrument with a 


new method for mounting the plates. 
The shaft of the instrument which holds 
the rotor plates is mounted on a “U?” 
shaped aluminum casting with suitable 
bearings at each end. Also mounted on 
this casting are two strips of insulating 
material which carry the metal form that 
holds the stator plates. All the plates 
are soldered together so that connection 
will be firm and conductivity will be 
high. The instrument is equipped with 
soldering lugs and a special vernier. 

Usage: In any radio-frequency circuit for tun- 
ing. 

Outstanding features: Efficiency. Novel de- 
sign. Approximate straightline wave- 
length curve. 


Maker: Kellogg Switchboard & Supply Co. 


CABINETS 
Radio cabinct; Kellogg Switchboard & Supply Co. 


LOUDSPEAKERS 


“Kellogg” Symphony Reproducer; Kellogg Switch- 
beard & Supply Co. , , $ 
K.-E. loudspeaker; Kirkman Engineering Corp. 


HEADPHONES 
“Kellogg” headset; Kellogg Switchboard & Supply 


o. 
Lark headphone; Leich Electric Co. 


PHONE PLUGS 
Snap plug, No. 501; Kellogg Switchboard & Sup- 


ply Co. l 
Plug No. 502; Kellogg Switchboard & Supply C». 
Plug; King Quality Products, Inc. 
Lark plug; Leich Electric Co. 


RHEOSTATS 


Rheostat; Kellogg Switchboard & Supply Co. 
“Keystone” filament rheostat; Keystone Radio Co. 
Mahogany rheostat; King Quality Products, I::e. 


SWITCHES 


Tuner switch; Kellogg Switchboard & Supply Co. 
Back-mounting inductance switch; Keystone Radio 


Co. 
Mahogany inductance switch; King Quality Prod- 
ucts, Inc. i 


A complete cabinet supplied in 
knockdown form. 
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A FINE TRANSFORMER 


Name of instrument: Intermediate-frequency 
transformer. 

Description: This new instrument may be used 
as a coupling unit in the intermediate 


stages of a superheterodyne receiver. | 


The coils are wound on a special bobbin 
with a small amount of iron placed so 
that the resonance curve will just include 
the side bands necessary for complete 
reproduction. The terminals are brought 
out to soldering lugs mounted on a bake- 
lite panel. The whole instrument is built 
up in a small aluminum case with a 
novel means for attaching in either of 
one or two positions—vertically or hori- 
zontally. 

Usage: In a superheterodyne receiver as a 
coupling unit. 

Outstanding features: High efficiency. Selec- 
tivity. Small size. Stable operation. 

Maker: Silver-Marshall, Inc. 


Radion separators are used on this condenser 
with soldering lugs for connections. 


A NEW TRANSFORMER WITH SELF- 
SUPPORTED WINDING 


Name of instrument: Radio-frequency trans- 
former. 

Description: This instrument consists of two 
coils, a primary and a secondary which 
are wound in an octagonal form and fas- 
tened by means of two gummed strips 
of paper. The two coils are supported 
on two strips of bakelite with suitable 
brass angles for mounting on a base- 
board or for attaching directly to a 

. variable condenser. 

Usage: In. any radio-frequency circuit for 
coupling between stages. 

Outstanding features: High efficiency. Low 
distributed capacity. 

Maker: Eastern Coil Corp. 


A transformer equipped with soldering lugs. 


A DOUBLE TUNING UNIT 

Name of instrument: A unit variable con- 
denser. 

Description: This instrument contains two 
variable condenser units mounted on a 
single shaft. The two units are placed 
diagonally in relation to the shaft. The 
end-plates are similar to the regular 
Cardwell construction except that the 
design is doubled up. Four rubber in- 
sulating segments are used; two to each 
unit. Both rotors are grounded on the 
same shaft and the two stators are sep- 
arately insulated. All connections are 
brought out to soldering lugs. 

Usage: In any radio-frequency circuit for tun- 
ing. 

Outstanding features: High efficiency. Com- 
pactness. Simplicity in tuning. 

Maker: Allen D. Cardwell Mfg. Corp. 
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Coils supported with gummed strips. 
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CONDUCTED BY Davip Lay 


Items of general interest that you ought to know; bits. of useful information that 
every radio fan ought to know. 


Inter-Continental Communica- 
tion Between Amateurs 


Two-way daylight communication between 
Australia and England was established for the 
first time on May 2, 1925, between Mr. E. J. 
Simmonds (20D), the well-known amateur of 
Gerrard’s Cross, Bucks, transmitting on a new 
wavelength of 20 meters, and Mr. H. Mac- 
lurcan of Sydney. 

* * * 


How Radio Is Growing 


Exports of radio apparatus increased from 
approximately $2,900,000 in 1922 to $3,500,000 
in 1923 and to over $6,000,000 in 1924. Radio 
exports during the first months of this year 
have been more than twice those during the 
same period last year. Canada is our best 
customer, with Mexico second and Brazil third. 


* * * 


The Best U. S. Amateur Station 


Tue highest honor in amateur radio, the 
1924 Hoover Cup, has been awarded to B. 
Molinari of 653 Union Street, San Francisco. 
This cup is given annually by Secretary 
Hoover to the operator of the best amateur 
radio station in the United States 4n which 
the bulk of the apparatus is the handiwork of 
the operator himself. The station for which 
the award is made, 6AWT, has been unusu- 
ally efficient in communication with foreign 


countries; its signals have been reported by. 


amateurs in Asta, Australia, South Sea Islands, 
Europe, Africa, South America, Central Amer- 
ica and Danish America. 6AWT was one of 
seven stations selected to transmit press reports 
to Captain Donald B. MacMillan in the arctic. 
The station has also been in two-way com- 
munication with New Zealand and Australia. 
The station has the familiar Hartley circuit for 
the transmitter, which employs one 250-watt 
tube. The recciver is of the conventional ama- 
teur low-loss type, the tuning of which is ac- 
complished by a glass insulated condenser 
across the low-loss secondary coil. The antenna 
is a semi-vertical parachute type, 15 feet long 


and 80 feet high at the free end. The coun- 
terpoise is a nine-wire fan-shaped area 40 feet 


in length. 
* e 


A World Conference on Radto 


A RADIO conference will be held at Washing- 
ton, D. C. this September when the representa- 
tives of about fifty nations will assemble to 
discuss international problems in radio com- 
munication and broadcasting. The necessity 
for calling the International Radio Conference 
is due to the fact that the old regulations com- 
prised in the London Convention of 1912 are 
inadequate to cope with communciation prob- 
lems brought out Sy broadcasting and the 
modern radio apparatus. Originally, the Lon- 
don pact dealt with the shore to ship and ship 
to ship radio-telegraphy. 

+ k * 


The Costs of Publicity by Radio 


THE following rates for broadcasting have 
been established by the principal stations: 
New York, WEAF, $500 an hour; Philadelphia, 
WFI or WOO, $200 an hour; Pittsburgh, 
WCAE, $200: Washington, WCAP, $150; 
Buffalo, WGR, $200; Boston, WEEI, $250; 
Providence, WFAR, $250; Cleveland, WEAR, 
$150; Ciheffinati, WSAI, $200: Detroit, WWJ, 
$200: Davenport, WOC. $150; Minneapolis, 
WCCO, $250. The gross charge an hour for 
one group of eleven stations is $2,600. Talks 
are limited to ten minutes and are assessed at 
half the hourly charge. Broadcasting music 
or entertainment for a half-hour is one-half the 
hourly charge, plus 25 percent. 

* * * 


Sorbonnne Broadcasts Courses 


THE success last year in broadcasting courses 
from the Sorbonne University in France was 
so great that the service is being extended this 
year, when four complete courses will be given 
by eminent French scholars. This is the first 
time in France that men of high academic 
standing have lectured regularly over the ether. 
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The familiar names 
WD-11, WD-12, 
UV-199, UV-200 
and UV-201-A 
rightfully belong 
to Radiotrons 
only. To be sure of 
quality, it -is im- 
portant tolook care- 
fully at che base of 
every tube you buy 
to see that it carries 
the name Radio- 
tron and the RCA 
mark as proof that 
it is a genuine 
Radiotron 
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AN RCA PRODUCT 


Lhe Best in Kadto Lquipment 
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~ Brandes 


Listen for the low tones; listen for the 
high tones. Suddenly you'll realize 
how much more you hear through a 
Brandes. New rounded fullness in 
the low register—new clarified light- 
ness in the high. 


It took the Brandes Laboratories two 
years to develop this speaker. Two 
years of earnest research which are 
now rewarded by the supreme quality 
of their product. And the horn has 
grace and simple beauty. It is antique 
bronze in finish—but gold in sone! 


The new Brandes Speaker (Type H) 
may well be the standard by which all 
others can be judged. And this is 
merely one way of saying, hear them Ca 


all before you make your choice. aie 


Price $18 
A = ee Slightly more west of the Rockies 
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POPULAR RADIO is a medium of expression 
of the skill of the radio amateur 


“I read Porvutar Rapio often and with great enjoyment. I 
find it an excellent expression of the ingenuity and skill of the 
amateurs who have done so much to advance the radio art.” 


Cu hear Dern 


CHIEF CONSULTING ENGINEER. 
RADIO CORPORATION OF AMERIC\ 
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From a photograph made for PoPpuLAk RADIO 


An Unusual Automobile “Extension” for 
Broadcasting 


THE use of the short-wave transmitter installed on an automobile for 
relaying events in the ficld back to the main broadcasting station for 
ultimate re-transmission on a regular wavelength is a feature that will do 
much to extend the facilitics for broadcasting. In this picture, Mr. Al 
Grebe is shown demonstrating such an installation to the engineering staff 

of Poputar Rapio. (See page 130.) 
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Riding to Riches by Radio 


PART I 


Stock in some radio enterprises is sound and is destined to increase in 
talue; stock in other radio concerns is worthless. As a part of its service 
to its readers, PopuLtar Rapio points out, in this series of two articles, 


what the difference between the 


before you invest. 


tuwo 
The author of this article is neither an investment 


really is—and how to find tt 


expert nor a radio shark. He is merely an inquiring reporter in a com- 
paratively new ficld. And as such he desires to hold up a not too solemn 
finger for the benefit of those who have not provided themselves with facts. 


Y 


N all the past twelve thousand years 
of civilization, commercially consid- 
ered, there has been nothing quite so 
startling as the growth of the radio in- 
dustry. 

Five years ago radio telephony, as it is 
understood today, wasn’t a business at all. 
It was a mere scientific prospectus. 

Last year radio concerns took in a mil- 
lion dollars a day. 

Late in 1920 Westinghouse erected a 
broadcasting station. Since then the yearly 
figures of sales growth read like an ex- 
ercise in geometrical progression: 1920, 
$2,000,000 ; 1921, $5,000.000 ; 1922, $60,- 
000.000 ; 1923, $120,000.000 ; 1924, $350.- 
000.000. Nothing like that had ever been 
heard of before. It made the statisticians 
gasp. The motor industry, now the first 
in the United States, turned over $3,168,- 
588.146 last year and hatched out 3.617.- 
602 cars. But it had been incubating 
thirty years. Moving pictures also reeled 
off their profits into astronomical figures, 
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By RALPH E. RENAUD 


but the days of the infant nickelodeon in- 
dustry were long ago. Within the life ot 
a good, healthy lawsuit radio has become 
the world’s foremost indoor sport. And 
in its present mood, be it at Boyle’s Thirty 
Acres, Coogan’s Bluff, or fishing for DX 
right beside the old fireside, the world 
will pay anything for its sport. 

Just what is the commodity for which 
all this money is being turned loose? In 
essence it is energy in the smallest con- 
ceivable quantities, electromagnetic waves 
so weak thev have to be measured by the 
microamipere. If all the energy picked up 
last night by all the receiving sets of the 
world were concentrated into a single im- 
pulse it wouldn’t drive an electric loco- 
motive from the Pennsylvania Terminal 
to Manhattan Transfer. It wouldn’t even 
start it. 

Yet the United States alone paid a mil- 
lion dollars a day for its share of that in- 
finitesimal fly-power ! 

By the time we began to put up our 
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new calendars radio sales had already 
doubled those of kodak and sporting 
goods, The industry had nudged into a 
position beside shipbuilding, chemicals 
and leather. Naturally the inevitable con- 
sequences of such increase had not es- 
caped the attention of the public. And, 
lest this introduction to a discussion of 
radio stocks be dismissed as a roseate 
come-on, let us add right here that the 
public has not escaped the consequences. 

The first radio stocks lay fallow on the 
market. A few discerning souls who had 
sense enough to buy the right ones are 
now commuting in airplanes. Then a 
prize fight, with its clanging gong of des- 
tiny, was broadcast, and sets, home-made 
or shop-sold, began to invade the hitherto 
sacred privacy of the American home. 
Every other set-owner whispered to him- 
self, “Say, this is going to be good! There 
ought to be money in this!” He repeated 
it, more confidently to his friends and 
neighbors. It was perfectly apparent that 
to the manufacturers the receiving set was 
proving an Aladdin’s lamp. Pretty soon 
there were thousands who wanted to horn 
in on the profits. 

The tom-toms were already beating for 
them. The witch-doctors had begun the 
ghost-dance and the snake-oil was bottled. 
About two years ago radio stocks blos- 
somed like dandelions after a spring rain. 
Then they began to act very much as the 
airplane stocks are acting today. In other 
words, they started to airplane. Paper mil- 
lions in stocks were floated, some good, 
mostly bad. In much of the literature 
there was the rankest sort of misrepre- 
sentation or, what amounts to the same 
thing, unwarranted enthusiasm. The ma- 
jority of the hundred or so radio com- 
panies which have offered stock to the 
public in the past few years have not only 
retired from business but are so poorly 
(or well) remembered that there is no 
bid for their stocks. 

Spurlos versenkt! 

Still, it is quite possible to find radio 
and affiliated stocks. It would not be 
overstating the case to sav the woods are 
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full of them. There are now approxi- 
mately fifty-one radio, communication, 
and electrical equipment stocks which 
would be recognized with varying degrees 
of cordiality by a respectable broker. 
These range from the patrician General 
Electric, batting around 300, to Jones 
Manufacturing, at a dollar and a quarter. 

Of the actual radio stocks, there are not 
more than a dozen listed, only one (Radio 
Corporation of America) being listed on 
the Stock Exchange. The unlisted market 
offers another dozen or so which can’t or 
wont meet the listing requirements. These 
are the “over the counter stocks.” Be- 
yond and outside even the unlisted market 
a not too vigorous search will uncover ad- 
ditional alleged radio stocks. It is there 
that the bargains can be picked up for 
twenty-five or thirty cents. But even 
Woolworth isn’t dealing in these. 

The head of the financial department of 
a great New York newspaper tells me that 
in his opinion there are only about six of 
the strictly radio stocks which can justly 
be called good. Probably less than this 
number have real investment merit. As 
he phrased it, “The others are either a 
tremendous speculation or rank swindles.” 
Perhaps, after we examine the patent 
situation, as we shall, we may conclude 
he is an optimist, at that. 

What, then, is the matter with the radio 
stocks? ‘All have beautifully engraved 
certificates, and most have acquired pleas- 
ant salesmen who do not hesitate to say 
a few kind and tactful words about them. 
To find at least part of the answer, sup- 
pose we select a few of the companies 
and scrutinize them a little more closely 
than their salesmen would care to do. 

Exhibit A must be exhumed from the 
graveyard of radio flops—companies, so 
to speak, which have passed into the great 
beyond where there are no margins or 
giving of margins. But it was a whiz- 
bang of a little concern while it lasted. 
It had a name which strongly suggested 
the General Electric Company. But the 
resemblance ended with the nomenclature. 
There were also some honored names 
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among the Board of Directors—sons of 
presidents, and things like that. But it is 
only fair to add that a number of these 
resigned as soon as they heard they were 
elected, and others withdrew while the 
going was good. 

Never at any time in its career did the 
corporation have any capital whatsoever. 
But it promptly broke out into a capital 
stock issue of $5,000,000 worth of shares 
—150.000 shares of 8 percent preferred 
stock at a par value of $10 and 3,500,000 
shares of common’ at a dollar. As stated, 
the company had no capital, as none of the 
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the real 


amateur financiers who organized it really 


yearned to put any money into it. But it 
would be unjust to say it had no assets. 
It possessed two ringing slogans, “Strike 
While the Iron is Hot,” and “Ride to 
Riches with Radio.” 

At an early stage of the proceedings 
a George Randolph Chesterish promoter, 
well upholstered in the customary fur 
coat, arrived on the scene like a fairy 
godmother, informed all and several to 
quit worrying, and announced that he 
proposed to take over the entire direction 
of affairs. The hypnotized officers seem 
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to have let him get away with it. There- 
upon it was broadcast that negotiations 
were under way to market the whole 
manufacturing output of several going 
concerns. They put it just that way, oh, 
so cagily!—“negotiations were under 
way.” But somebody neglected to sign 
any contracts. The sales catalog showed 
impressive half-tones of factories at 
Woodside, N. J., Newark, N. J., and 
Kearney, N. J. The catalog did not 
assert outright that these busy factories 
were the property of the corporation. 
Neither did it state the truth that the only 
connection between corporation and fac- 
tories was an occasional small order. But 
the general impression left on the reader 
was to the effect that these pictured fac- 
tories were merely small Jersey samples 
of numberless thriving plants controlled 
by the company throughout North Ameri- 
ca and contiguous territory. 

The catalog said, nav, it almost 
that: ' 


sang, 


“This corporation 
Manufactures its own goods. 
Assembles its own parts. 
Retails direct to the public. 
Wholesales direct to the jobber. 
Eliminates the middleman. 
Sells for cash in advance only. 
Has no funded debt. 
Has no notes, no bonds outstanding. 
Has no dead assets. 
Can therefore realize practically every- 
thing instantaneously for cash.” 


At the time the public was thus invited 
to “Ride to Riches with Radio” this com- 
pany had manufactured nothing, assem- 
bled virtually nothing, and sold nothing. 
It had become nothing but a scheme to 
peddle stock. Of course, they didn't do 
it quite so successfully as Jimmy Elliott, 
of Phonofilm fame, and his high-powered 
band of diplomaed go-getters. They had 
no picture of President Coolidge to aid 
them. But they did very well—so well, 
indeed, that in a little while the entire 
Board of Directors decided to “Strike 
While the Iron is Hot” and quit, leaving 


the promoter-sales-manager in charge of | 


a company without officers, a sales or- 
sanization and a flossy name. The stock- 
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holders, of course, were left clutching the 
bag. As a matter of fact, it is of record 
in this case that long after an agreement 
had been made under pressure to cease all 
stock sales, the sales of stock nevertheless 
continued, But let us leave Exhibit A 
before we get tangled in the ramifications 
of grand larceny, 

The second case, or, if you like, Ex- 
hibit B, falls into a different category. It 
is dryer reading and requires the ability 
to draw commonsense conclusions from 
elementary figures—a faculty which few 
purchasers of stock seem to have devel- 
oped. This company also has some well- 
known names back of it and is listed at 
present on the Curb, where many good 
little stocks go the minute they are weaned. 

The balance sheet filed with the Curb 
last September shows: 


ASSETS 
Cash on hand, or subject to our with- 

Urawal. acted ck cc teen eee er eas $38,000.00 
Accounts receivable ..0.0..0......00 0088 25,000,009 
Advances to subsidiary companies...... 12,000, 07 
EE L E E EE ES 1,250,000. 00 


Investments 
Stock in subsidiary companies 
(without goodwill valuation)... .... 
Tools, drawings, patterns (estimated).. 


38,352.06 
50,000.00 


$1,413,352.06 


LIABILITIES 
Accounts payable 


(Accrued organization expenses)... $5,000.09 
Capital stock 
(Authorized 250,000 shares, no par 
value) errean ea ae Gow aca ed ai 1,408.352. 00 


$1,413,352.06 
Particular attention is hereby directed 
to that item of “Patents” set down as 
$1,250,000.00. There really are some 
patents, beside an Armstrong license, con- 
sisting of several radio and automotive 
devices. No one can say they are not 
worth that much and anybody can sav 
they are. But that item is certainly called 
on to do a man-sized job of balancing. 
Incidentally, the factory of this concern 
turned out, on investigation, to occupy a 
space of 100 by 100 feet in a West Side 
loft building. Admission was refused. 
Apparently there were about twenty peo- 
ple at work. The set produced is said 
to be a good one. 
Now then, let us look at another hal- 
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PROPERTY VALUES PLUS MONOPOLY RIGHTS AFFECT STOCK HOLDINGS 


The value of holdings in the Radio Corporation of America partly rests upon its 
monopoly of transatlantic commercial radio communication, backed by costly equip- 


ment. 


ance sheet issued by the same concern 
and submitted to the public. This one is 
prefaced by an inconspicuous note and is 
as follows: 


ASSETS 
After giving effect to present financing 


Cah on: hande cs scant he anaa a Sli $591,184.91 
Accounts receivable..............0000. 1,960.94 
Inventories ihrem Beha OG cd“ lai eo 22,840.19 
OOl CUUIDIMONE ii o'5i scabs owesus asa’ 24,520.03 
Furniture and fixtures................ 162.00 
Patents, development and patert rights. 920,630.28 
Deterred CHASES. 4 6.<06aicdéad onde ves 1,870.00 
Organization expenses ................ 9,000.00 

TORR. MOSER. aara aaa $1,572,168.35 


This picture shows some of the radio towers on its Long Island plant. 


LIABILITIES 


Accounts payable and trade accept- 
SAVER. coi a ocsce senate T 


$9,668.35 
1,562,500.00 


$1,572,168.35 

If this balance sheet be compared with 
the first the patent item seems to have 
shrunk, due, no doubt, to the lapse of time 
—and the item of cash on hand to have 
swelled enormously, from $38,000, as a 
matter of fact, to $591,184.91. But there 
is no real discrepancy. The little note at 
the beginning of the second statement, 
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“After giving effect to present financing,” 
explains everything. You see, the cash 
is only on hand “after giving effect to 
present financing,” or, to put it a bit more 
crudely, when the stock is sold. 
Sometimes these unobtrusive prefatory 
notes are overlooked by hurried investors, 
though they are indulged in by the 
Street’s “best people.” Incidentally, the 
stock of this concern at this writing 1s 
worth approximately a fifth of what it 
was offered for—or rather, it is quoted 
for a fifth of what it was offered for. 
The third case shows what may happen 
to holders of a premier radio stock, ad- 
mittedly sound, who fail to watch their 
step. There are two villains to this piece 
—Mr. Ginsberg and Mr. Hassenpfeffer, 
let us call them, chiefly because these ap- 
pellations are so unlike their own names. 
At the time Radio Corporation of Ameri- 
ca changed its capital stock structure, 
and offered one share of the new A stock 
for every five shares of the original issue, 
Mr. Ginsberg, having procured a list of 
R. C. A. stockholders, conceived a bril- 
liant idea. He circularized all these peo- 


A” 


De Forest Radio Co. 
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ple, offering to act as their agent for pur- 
poses of transfer and hinting at some four 


- times their present return on the stock. 
_His plan was a simple one. He proposed 


to put up each share as margin, thus pur- 
chasing additional shares, and gamble on 
the stock going up, which it did, furiously. 

But our Mr. Ginsberg, unfortunately, 
was not like Cæsar'’s wife. In fact, his 
reputation was so little above suspicion 
that legitimate brokers could scent him 
from afar. So it was necessary for Mr. 
Ginsberg to transact his business with a 
broker of standing similar to his own, a 
Mr. Hassenpfetfer, already mentioned as 
among those present. The Ginsberg cir- 
cular appeal had brought out a consider- 
able amount of the stock which he de- 
posited with Mr, Hassenpfeffer, directing 
the latter to proceed as outlined above and 
incidentally slipping to the extent of plac- 
ing all the stock in his own name. 

Now Mr. Hassenpfeffer believed he had 
inside information about R. C. A. He 
decided to gamble for a drop in the bucket- 
shop, as it were, and promptly sold the 
stock at the market. Meanwhile the stock 


MANY STOCK VALUES REST ON PATENT RIGHTS 
On the radio inventions of Dr. Lee de Forest (at the left) extensive industrial 
properties have been built, But the value of the stock in them is dependent upon 
certain patent rights that are in litigation. 
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INVENTOR WHOSE PATENTS HAVE INVOLVED LEGAL COM- 


PLICATIONS THAT BEAR UPON STOCK VALUES 


Dr. Marius C. A. Latour (seated), a noted French inventor, after assigning various 

patent rights and licenses to radio corporations, became engaged in litigation when 

it developed that the Haseltine Corporation had bought control of the Latour 
Corporation, 


continued to rise steadily, and Mr. Gins- 
berg, the optimist, cheerfully licked his 
lips. When the market price had sky- 
rocketed to an altitude at which he felt he 
could no longer afford to wait he called on 
Mr. Hassenpfeffer for his profits. Mr. 
Hassenpfeffer blandly informed him that 
there weren't any, adding as an after- 
thought, that there wasn’t even any stock. 
Well, well! You can readily imagine how 
embarrassing this proved to poor Mr. 
Ginsberg. The merest prod of the toe 
revealed that Mr. Hassenpfeffer was fi- 
nancially flat on his back, and Mr. Gins- 
berg’s clients were clamoring for a settle- 
ment. 

To one of these, whose loss was a small 
matter of $4,000 and whose real name isn’t 
Mrs. Gull, he wrote consolingly, thus: 


“Dear Mrs. Gull: 

“The house with which we were carrying 
radio stock has not rendered us an accounting 
yet, and it seems as if they are in some sort 
of difficulty and we are trying to adjust these 


matters in order to get the money coming to 
you from the sale of the stock. 

“We have taken the matter up with the 
authorities here who have worked with us on 
this account and expect to have results after 
Thursday, the day on which the matter comes 
up for discussion. 

“Will you kindly have a little patience until 
that time? | 

“Very truly yours, 
“S. L. Y. GINSBERG.” 

There was a certain modicum of truth 
in this letter. The house with which Mr. 
Ginsberg was carrving the stock was, be- 
vond a doubt, “in some sopt of difficulty.” 
And he had indeed taken the matter up 
with the authorities, or vice versa, as the 
case may be. He has been compelled by 
subpcena from the Attorney General's 
office to appear and show cause why he 
should not be prosecuted under the Mar- 
tin Act. Will the stockholders get their 
money back? .. Yes, we have no ba- 
nanas. 

These examples explain the vicissitudes 
of particular stocks. But to explain what 


106 


has happened to all the radio stocks, with- 
out exception, the state of the industry 
itself must be examined. 

In many ways last year radio was under 
forced draught. It was a political year, 
and politics called on the art of broad- 
casting for the first time. Many people 
believed that it was necessary to own a 
receiving set to follow the campaign prop- 
erly. Then came the Democratic conven- 
tion in Madison Square Garden, with its 
thrilling story of embattled giants and 
howling mobs vibrating day and night 
across the ether for almost three weeks. 
The stentorian lungs of Governor Bran- 
don booming into the microphone that 
‘““Ala-baaaaam-a casts twenty-four votes 
for Oscar W. Underwood!” did a million 
times more to advertise radio than all its 
paid press agents. The public went mad- 
dog on radio and remained so up to and 
including December 25. 

Then the overburdened Christmas tree 
broke down. 

It must have been apparent to all who 
read the advertisements in the daily pa- 
pers during the past six months that some- 
thing untoward was happening in the radio 
industry. Evidence accumulated showing 
that a good many of the twenty-one hun- 
dred manufacturers were in trouble. De- 
partment stores burst into a rash of 
double-page announcements that they 
were prepared to sell standard sets for 
half price. Prices were slashed every- 
where, in one way or another. General 
Harbord, at the last meeting of the Radio 
Corporation stockholders, estimated that 
325,000 receiving sets had been thrown 
on the market. 

So, it is clear today that radio is suf- 
fering from colic—too many green apples. 
The industry, stimulated by the fiercest 
production rivalry of record, turned out 
a bumper crop of receiving sets. The 
public was asked to eat them green. And 
the public process of digestion simply 


The next installment 
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broke down. This painful reaction oc- 
curred just when radio was experiencing 
its natural seasonal decline, unchecked 
this year by the stimulating tonic of poli- 
tics. For it is only wisdom to admit that 
interest in radio is as seasonal as it is in 
motoring or golf. 

The stock market is a prosaic place, 
but all these conditions were promptly re- 
flected therein. The stock market has a 
way of being intolerably prompt. Radio 
stocks began to slide rapidly down hill. 
In many cases, of course, it was merely a 
case of water secking its own level. Specu- 
lators operating among the radios on mar- 
gin were wiped out like so many chalk 
marks, It is said that at the time the slide 
began there had been at least one share 
of radio stock sold for every receiving 
set used in the United States. That 
would mean about 3,000,000 shares. Dur- 
ing the period of inflation the increase 
had been extraordinary, in one case a gain 
of 400 percent. But proportionate to the 
time involved the drop was even more 
impressive. One stock lost 80 percent. 

Julius G. Berens, in a compilation of 
twenty radio stocks, showed that the dif- 
ference between the high of 1925 and the 
low toward the end of May was something 
like $82,775,000 out of a total market 
value of $179,664,000. 

Yet it isn’t all unhealthy, this process of 
deflation. Applied to the radio industry 
as a whole, and especially to its mirror in 
the stock market, these timely reducing 
exercises will develop a sounder and less 
flabby body. Only the fittest in the field 
will survive. The “gyps” will be pinched 
out. There will be bankruptcies, liquida- 
tion and receiverships. This ts painful 
to all concerned. But perhaps the most 
excruciating, because undeserved agony. 
will be experienced by those who have 
never learned to distinguish between an 
investment and a contribution to charity 

But how does one learn? 


of this article will tell how to distin- 
guish between good radio stocks and poor ones. 


It will appear 


in PopuLcaR Rapio next month—September, 


HOW THE MOVING IMAGE APPEARS ON THE SCREEN 


The pictures projected upon the screen by the “teloramaphone,” in their present carly 
state of development, show figures in silhouette only. 


“Motion Pictures” by Ether Waves 


The home radio movie has arrived. We have now reason to hope that we 
will eventually sit at home and watch the world series exactly as it is 


played and hear the umpire and the crowd at the same time. 


People in 


the most isolated sections of the country will attend distant Fourth of 
July celebrations, or perhaps, the next presidential inauguration by radio, 


and see and hear more of it than if the 
the speaker’s stand.”—C. 


were in the crowd in front of 
RANCIS JENKINS. 


By CHARLES ALLEN HERNDON 


OMING events cast their shadows 
before.” 

As this is written, I have just come 
from a shadow-show in the Washington 
suburban home of C. Francis Jenkins. 

The figure that produced the shadows 
was on a motion picture film being pro- 
jected in the inventor’s laboratory in 
Washington. It was separated from the 
screen by six miles of city and suburban 
streets and houses. 

While the little crowd of neighbors 
and friends watched a smałl screen which 
formed a panel in the receiving set, there 
suddenly appeared on it the silhouetted 
figure of a girl. There was no scenery. 
The details of the dancing figure were 
not shown. But the shadow-like figure 
moved—it danced. And those who were 
present seemed to realize that, simple 
silhouette though it was, it was really 


dancing at the wedding of the motion 
pictures with radio. 

When you think of the great super- 
feature motion picture play with its thou- 
sands of actors, its elaborate sets and ifs 
faithful reproduction of infinite minute 
details, this simple silhouette of a lone 
dancer may seem disappointingly crude. 
But even the wonderful motion picture 
industry had its crude beginnings. 

In fact, the first feature film (which 
was presented to the public at Richmond, 
Ind., in 1894, and projected from the 
first machine of the type now in general 
use throughout the world) also merely 
depicted a solitary dancer. That dancer 
of 1894 was probably directly respon- 
sible for the subject of the radio movie 
of 1925; for the inventor who made that 
first machine and gave that first motion 
picture performance was this same C. 
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Francis Jenkins, who has now married 
the movie to radio. 

Ever since then, he has devoted much 
of his time to inventing improvements on 
motion picture apparatus, including a 
slow-motion picture camera which takes 
4,000 pictures a second. When the radio 
came in, however, he ‘turned enthusias- 
tically to the problem of sending and re- 
ceiving pictures by wireless. He worked 
out the only system so far devised for 
sending typewritten and other matter and 
receiving similar messages on the same 
machine at the same time and also the 
only system of sending radio pictures 
from a flat surface to a flat surface. 


From a photograph made for Poputar RADIO 
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But ever since Mr. Jenkins succeeded 
in sending such still pictures in this coun- 
try, or since M. Edouard Belin in France 
or Prof. Arthur Korn in Germany per- 
formed similar experiments abroad, im- 
aginative persons have confidently pre- 
dicted that some day motion pictures 
would be sent by radio. As the motion 
picture is just a series of still pictures 
showing successive phases of action, it 
did not take much mental daring to make 
the forecast. The prophets were, how- 
ever, rather vague as to just when this 
newest wonder would start or just how 
it could be brought about. 


It is easier said than done. In order to 


THE FIRST MOTION PICTURE MACHINE 


This machine—operated by its inventor, C. F. Jenkins— uses standard motion picture 

films. The changing pictures on the film are imaged on the flat surface of the large 

plano-convex lens at the right, which is held in place in the screen by four pieces of 

wood. The lens which proiects these pictures onto the larger lens ts the lower one 
of the two small cylinders directly in front of the inventor. 


minutes by t 
Six minutes seems short when you Te valves. By simply varying the amount 
member that the radio picture is knocked of light that reaches them, the current 
down, as it were, and then built up piece passing through them can be varied cor- 
at the receiving station. The respondingly. : 

d shades which make up the In the Jenkins apparatus for sending 
photograph must be translated into vari- still pictures, for instance, the picture is 
ations in an electric current, which in placed in an ordinary stereopticon OT 


> 
From a photograph made for PopuLAR RADIO 


The source of li 

cession by each lens located in the small openings around the periphery of the whee 

onto a small motion picture screen. AS the lenses rotate, each draws a line of light 

across the screen, ut as the circular prism behind the lenses is constantly changing 

the angle between its faces, each line is drawn just under the last one until the pic- 
is complete. hus, for each revolution of the prismatic wheel one picture ts 

d upon the screen and as the disc rotates at a speed of 900 times each minute 
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e illusion of motion in a motion electric or light sensitive cell. That is, 
least sixteen complete pictures certain substances used in these cells 
must be projected every second. In order have the peculiar property of permitting 
to send one complete still picture giving current to flow through them more read- 


radio, it requires about six ily when they are illuminated than when 
he best system now in use. they are in the dark. They act as electric 


st be translated back again into magic lantern and its image is projected 
shades which make up the re- across the room sO that one tiny corner 
production at the receiving end. of it strikes a hole in a box in which there 
All systems of sending pictures by isa thallium sulphide cell. If that tiny 
wire OF wireless are based on the photo- corner happens to be a shaded portion 


THE LATEST PRISMATIC DISC 
ght ts located in the round black box. This light 1s projected in Suc- 


there are fifteen pictures a second produced on the screen. 


a 


ds 
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From a picture made for PopuLtar RADIO 


THE RADIO UNITS FOR THE MOVING PICTURE TRANSMITTER 


The inventor has his hand placed on the small square box that contains the light- 
sensitive cell which converts the pictures into electrical impulses for transmission 


by radio. 


This, when attached to the apparatus shown on page 108, will transmit 


moving picture films and when used in conjunction with the apparatus on page 112 
will transmit pictures of living subjects. 


of the picture, only a weck current can 
pass through the cell. If that little piece 
of the image represents a light part of 
the picture, a strong current is permitted 
to pass through the cell. 

In order to send a picture, each part 
of it must be brought in front of the light 
cell, so that the variations in its lights 
and shades will produce corresponding 
variations in the current which pass on 
to the broadcasting apparatus and are 
picked up at the receiving station. At 
the receiving station, the variations in 
the radio waves produce variations in the 
light of an electric lamp. 

The chief feature which distinguishes 
the Jenkins method of transmitting pic- 
tures from other methods is in the way 
these changes in the light are distributed 
on the photographic plate at the receiving 
end and the way the image of the original 


is brought piece by piece in front of the 
light sensitive cell at the sending end. 

This is done by an ingenious arrange- 
ment of moving glass discs. 

At the sending end a set of these discs 
is placed between the projecting lantern 
and the box containing the light sensitive 
cell. The edges of these discs are of 
varying thickness so that each part of the 
circumference of the discs acts as a 
different prism to bend at different de- 
grees the light coming from the lantern. 
When these overlapping glass discs are 
placed in motion, the net result is the 
shifting of the entire projected image, 
slice by slice, across the light sensitive 
cell. 

Beautiful half-tone photographs are 
picked into hundreds of pieces in this 
way in six minutes and broadcast piece 
by piece. At the receiving station a sim- 
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ilar set of glass discs is placed between 
the lamp controlled by the incoming 
waves and the photographic plate. The 
spinning of this set of discs at exactly 
the same rate as the set at the sending 
end distributes the flashes of light on the 
plate so that an exact reproduction of 
the original photograph is built up line 
by line. 

One picture in six minutes is, however, 
a long way from sixteen pictures in one 
second. To send movies it is necessary 
to tear down and build up the pictures 
nearly six thousand times that fast.. Ob- 
viously, since the speed at which such a 
picture is sent is determined by the rate 
at which the image is shifted in front of 
a single light sensitive cell, the glass discs 
which shift the image must be tremen- 
dously speeded up. 

This Mr. Jenkins did. But with the 
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arrangement of discs used for the still 
pictures, he could not get enough speed. 


So he devised a new disc, the edges of 


which are set with a number of tiny 
lenses, and with it sliced the image up 
much faster. But even this disc could - 
not carry the image past the light-sensi- 
tive cell fast enough to send a complete 
picture in one-sixteenth part of a second. ` 

Speed, more speed—vastly more speed 
—was needed. The disc could not be 
forced to make up the difference without 
danger of flying to pieces. It was neces- 
sary to jazz up other parts of the process. 

By multiplying the number of light- 
sensitive cells, Mr. Jenkins found that he 
could multiply the speed obtained by his 
disc. Instead of trying to send the en- 
tire image slice by slice from top to bot- 
tom, past a single light cell, he decided 
to project it against a box with four holes 


A DOUBLE DISC MACHINE 


This model uses a double disc arrangement instead of a single wheel. The principle 

of operation is entirely the same as that explained in the caption of the machine 

shown on page 109. The two discs are used to throw a pencil of light across the 
screen in shifting lines until a whole picture is built up. 
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THE TRANSMITTER FOR LIVING MOTION PICTURES 


The large lens in the mask at the left images the picture of the moving object 

through the tiny lenses of the rotating wheel onto a large lens similar to that shown 

in the photograph on page 108. This literally cuts up the image of the moving object 

in a series of 15 or 16 pictures each second, thus preparing a series of pictures which 

cun be converted to electrical impulses by the light sensitive cell shown in the wooden 
box on page 110. 


in it leading to four separate light-sensi- 
tive cells. By this arrangement, while 
one-quarter of the image is being carried 
past one light cell, the other three-quar- 
ters are also being carried piece by piece 
past the other three light cells. The 
image is in this way picked to pieces in 
four places at once. The resulting cur- 
rent variations are distributed and broad- 
cast as modulations on the one radio 
carrier wavelength in much the same way 
that four or more telegraph messages are 
sent over one wire at the same time. 

But even multiplying the speed four 
times that obtained by the disc alone was 
nct enough. Mr. Jenkins decided to get 
still greater speed by sending the pictures 
in larger pieces. Beautiful half-tone 
photographs must be sent in hundreds of 
very fine slices or pieces in order to bring 
out all the fine details. Pictures requir- 
ing less detail can be sent in larger pieces. 


As the silhouette is the simplest form of 
the human figure, it can be sent in the 
largest pieces. 

The inventor, therefore, devised his 
“teloramaphone,” as he has named it, to 
show silhouette pictures built up in four 
sections at once out of forty-eight pieces. 

In this wav he has achieved the seem- 
ingly impossible task of sending sixteen 
complete pictures a second by radio. So 
rapidly are these pictures built up as white 
silhouettes on a black background on the 
little screen of the teloramaphone that 
the mechanics of the thing is hardly no- 
ticeable. Yet these pictures are built up 
before your very eyes as you watch the 
screen. It 1s not a photographic process 
like the sending of still pictures has been. 
The little silhouettes are completely 
formed by spots of light from four small 
electric lamps, one for each quarter of the 
picture, flashing with lightning-like rapid- 
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ity and shifted on the screen by a re- 
volving disc similar to the one at the send- 
ing station and tuned to the same speed 
with it. 

In order to bring the silhouettes out 
clearly, the greatest contrast between 
light and dark was needed. Ordinary 
metal filament incandescent lamps could 
not be used, because the wires in them 
stay white hot between rapid pulsations 
of current. What was needed was a light 
which would go out the instant the cur- 
rent went off. F'nallv, after manv ex- 
periments, Prof. D. M. Moore’s glow 
lamp was adopted. Instead of a wire 
filament, this little electric lamp has a lit- 
tle well of gas which becomes incan- 
descent when the current goes on, but 
instantly loses its incandescence when the 
current stops. 

These glow lamps had to be manufac- 
tured in the desired size to furnish a spot 
of light of the proper proportions to build 
up the silhouette in the required time. 
In making a detailed photograph, these 
little lamps with smaller diameter gas 
wells are used. As other parts of the 
apparatus are speeded up still further, 
the smaller lamps can be substituted for 
those used to make the silhouettes and 
pictures can be built up in more and 
smaller pieces. As the smaller pieces are 
used greater detail will be brought out. 

But that is in the future. What is here 
now is the Jenkins teloramaphone. 

The teloramaphone as at present de- 
signed looks not unlike the usual large 
tube-set receiving cabinet. In fact, it 1s 
that and something more; for it contains 
a panel in which is a dark screen behind 
which flash the spots of light which are 
built up into the white silhouette upon a 
dark background. 

On the same antennas which now catch 
the audible broadcast, we may soon re- 
ceive the spoken and acted play as well 
as played and acted music. When the 
music is not to our ear, we can shut off 
` the sounds and in the quiet of our home 
watch “the magic shadow shapes that 
come and go.” 

There on the little screen before us, we 
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may find relief from the complexities of 
modern life in dainty, simple little white- 
shadow plays presented with a directness 
and vigor practically unknown in our 
more detailed photo and spoken drama 
today. 

At least that is what we can expect if 
we can judge by the past. In Europe the 
silhouette drama was once a leading form 
of entertainment. In the twelfth and 
thirteenth centuries, the “shadow theater” 
produced actors which became renowned. 
Even down to 1850, the silhouette main- 
tained a certain vogue; hut in the latter 
part of the preceding century, the shadow 
theater probably reached its greatest pop- 
ularity. Special plays were written for 
performance on its stage. In Paris, espe- 
cially, it became the rage in high society. 

Yet in all the shadow shows from King 
~Tut’s time on, the spectators had to go to 
the show. By the teloramaphone revival 
of the old art of pantomime, the show 
will come to the spectator. Radio waves 
will bring into homes throughout the 
country plays and dances. Bedtime 
stories will not only be illustrated. but 
told entirely in silhouette action without 
interfering with father reading the news- 
paper. 

Some people, no doubt, will prefer the 
trip to the corner theater in order to see 
more detailed motion pictures. Yet there 
is also promise in this apparatus for 
them. The silhouette movie may rea- 
sonably be expected to repeat the history 
of those silhouette paper cut-outs and 
paintings on glass so popular in great- 
grandfather’s day. As they were the 
pioneers for the cheap photograph, so 
the four-cell teloramaphone may be the 
pioneer not only of detailed movies but 
of radio vision. 

For the motion picture film used at 
the broadcasting station is even now 
merely a convenience. Shadows of the 
moving hands or other things inserted 
between the light and the photo-electric 
cell are transmitted just as easily as the 
silhouette on the film. To get away from 
mere shadows, the teloramic process only 
has to be speeded up sufficiently. 
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“Yke MEN WHO 


Sth Installment 


The Creator 
of a 


Modulation 
System 


E H. Corpitts has been identifed with radio 
e research and practice for a number of 
years, during which time he developed a mod- 
ulation system. His most outstanding contribu- 
tion to radio science has been the invention of 
the Colpitts oscillator which has been of great 
importance in the development of radio- 
telephony. 


The 
Inventor 
of a 


Tikker 


W" the advent of the arc transmission 
system it became necessary to deitse a 
means of breaking up the continuous-wave 
train transmitted from a sending station so 
that it could be made audible at the recciving 
end. CHARLES L. LoGwoop invented a device 
known as the “tikker” which was similar to 
that invented by Dr. Austin. He also devel- 
oped some important oscillating circuits. 


The Designer 
of a 
Transmitting 


Arc 


E L. CHAFFEE ts identified with radio science 
e through his researches in electric oscilla- 
tions IN Vacuo and in regeneration. His most 
outstanding contribution was the Chaffee arc 
and his gap that was used in conjunction with 
the arc in radiotelephone work. 
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The Inventor 
of a 
Neutrodyne 
System 


T neutrodyne system of radio-frequency 
amplification, so-called because it prevents 
feedback through the amplifier and thus elim- 
tnates radiation, was invented in 1922 by Pro- 
FESSOR L. A. HAZELTINE. This neutrodyne 
system was first worked out “on paper” by 
mathematics and was then applied to the con- 
struction of a receiver. 


He Invented 
a Regenerative 
Circuit 
REGENERATIVE circuit which is notable for 
its Kerio was invented by A. MEISSNER 
of Germany. This circuit embraces a feedback 
system and magnetic coupling between the load 
circuit and the plate circuit of the tube. The 
feedback system in the Meissner circuit does 
not depend upon the voltage drop across a re- 
actance in the load circuit as it does in some 
of the other systems. It has proved particu- 
larly applicable for radio installations on air- 
craft. 


The First Man 
to Signal by an 
Electrostatic 
System 


A FrepericK CorLLiNs, an English inventor, 
» after cxperimenting with systems of wire- 
less signalling, developed in 1900 an electrostatic 
system which carried speech a distance of about 
etght miles. He is credtted in some British 
circles with being one of the inventors of the 
radiotelephone. | 
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HOW TO GET THE MOST OUT OF 


YOUR READY-MADE RECEIVER 


No. 7: THE GREBE SYNCHROPHASE RECEIVER 


This series of articles explains the theory, operation, equip- 
ment and care of standard receiving sets 


This series does not indorse the product of any manufacturer or make 


comparisons between receivers. 


The sets already described include: 


No. 1, 


the Eagle Neutrodyne; No. 2, the Radiola Superheterodyne; No. 3, the 


Melco Supreme Receiver; No. 4, the Crosley Trirdyn; 


No. 5, the De 


Forest Reflex; No. 6, the Atwater Kent. 


By S. GORDON TAYLOR 


HE Grebe Synchrophase receiver 

is of the  tuned-radio-frequency 
type and makes use of the neutraliza- 
tion method for preventing oscillation 
in the radio-frequency amplifier portion. 
~~ An oscillating condition of the vacuum 
tubes in a radio-frequency amplifier 
usually prevents—or at least distorts— 
reception. 

The feed-back in the circuits of a 
tube results from magnetic coupling be- 
tween coils in the output and input cir- 
cuits of the tube and also from the 


coupling effect of the capacity between 
the tube electrodes. The former type of 
coupling is known as “inductive cou- 
pling,” while the latter is called ‘“‘ca- 
pacitative coupling.” 

In the Grebe receiver the effect of 
inductive coupling is practically elimi- 
nated by the use of a special type of 
coils, known as “binocular” coils. 

This name was derived from the 
shape of the coil, a picture of which is 
shown in Figure 3. With this arrange- 
ment any inductive coupling from an- 
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WIRING DIAGRAM OF THE GREBE SYNCHROPHASE RECEIVER 


Ficure 1: 


The designating letters refer to parts described in the text and also 


showh in the other figures. 


other part of the circuit will affect both 
halves of the coil but in opposite di- 
rections; therefore, the induced energy 
in one half will oppose the induced 
energy in the other half. And inasmuch 
as the induced energy is equal in the 
two halves, the resulting energy flow for 
the entire coil is zero. Thus the un- 
desirable inductive coupling is elimi- 
nated. 

In the wiring diagram, Figure 1, 
coils 2 and 3 of the coupler RFC rep- 
resent the two halves of the binocular 
coil. Coil No. 1 of this coupler is the 
primary coil and is connected in the 
plate or output circuit of the first tube 
while coils 2 and 3 are in the grid or 
input circuit of the second tube. Coil 
No. 1 cannot be seen in Figure 3 as it 
is placed inside of coil 2. 

The capacitative coupling is elimi- 
nated in this receiver by means of the 
neutralization method. As was ex- 
plained before, a condenser inserted 
across the plate and grid circuits of a 


vacuum tube results in a tendency for 
some of the energy to flow from the 
plate circuit back to the grid circuit, in 
which case the tube becomes a miniature 
generator of radio-frequency currents; 
in other words, it reaches a condition of 
oscillation, thus interfering with its 
functioning as an amplifier. 

In the radio-frequency amplifier a 
condenser is not actually inserted be- 
tween these two circuits, but unfortu- 
nately the opposing surfaces of the grid 
and plate of the vacuum tube act as 
such a tiny condenser. Inasmuch as 
these two elements are indispensable to 
a vacuum tube used as an amplifier, 
some means must be found of com- 
bating the tendency to oscillate. To do 
this another circuit is added and so 
arranged that its current-flow tendency 
is opposed to that from plate to grid. 

In Figure 1, the capacity which causes. 
the trouble is shown by dotted lines at 
VT1. The neutralizing circuit consists 
of the coil X-Y and the condenser VC4, 
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How the Receiver Works 


The signals from a_ broadcasting 
station are intercepted by the antenna 
and are brought to the receiver through 
terminal No. 1. From here they pass on 
through condenser Cl, or. switch S1 if 


the latter is closed. This condenser is. 


provided to adapt the receiver to over- 
sized aerials. By allowing the incoming 
signals to pass through this condenser 
the same effect is obtained as would 
result from using a smaller antenna. 
With a normal antenna the switch S1 is 
closed, thus short circuiting Cl and 
allowing the signal to pass on without 
going through the condenser. 

The signal energy then flows into the 
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coil of RFC1 at A and passes through 
a few turns to B which is connected to 
the ground. 

The coil A-B is part of the entire 
coil of RFC1, and therefore a flow of 
energy through coil A-B induces a 
similar current in the entire coil by con- 
ductive coupling. This whole coil is 
the secondary of the coupler and is con- 
nected in the grid circuit of the first 
radio-frequency amplifier tube, VT1. 
It is tuned to resonance with the incom- 
ing signal by means of the variable con- 
denser VC1. The connection to the 
grid of the tube may easily be followed 
down through the switch S2 (which 
must be connected to point | when an 
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THE PANEL VIEW OF THE RECEIVER 


FIGURE 2: 


Tuning is accomplished with the three upper controls, and the three 


lower controls which permit extremely small variations for sharp tuning. The left- 

hand knob controls the volume and ts usually set on point 4 or 5 unless extreme 

volume is desired, when it is set on 6. The other knob controls the filament current 
and is usually set at 4. 
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THE GREBE BINOCULAR COIL 
By winding the coil in two connected parts its magnetic ficld is limited 
and ts little affected by stray currents from other parts of the circuit. 


Ficure 3: 


outdoor antenna is used) and from there 


to the grid. 

When a loop antenna is used it is 
connected to the terminals marked 
“Ground” and “Loop.” In such a case, 
the coil RFC1 is not used. The loop 
acts not only as an antenna but also as 
a coupler coil. By connecting the loop 
as explained, and throwing S2 to point 
2, the signals picked up by the loop are 
impressed on the grid of the tube as 
before, and the loop is tuned by means 
of the condenser VCI. 

The signals impressed on the grid 
of VTI1 result in amplified signal energy 
flowing in the plate circuit of this tube. 
The additional energy required for the 
amplified signal is obtained from the 
high-voltage “B” battery which con- 
nects to the plate of the tube through 
point X of the primary of coupler 
RFC2. 

By the process of electromagnetic in- 
duction the energy flowing through this 
primary sets up a similar flow of energy 
through the secondary coil which con- 


sists of coils 2 and 3. This secondary 
coil is also tuned to resonance with the 
incoming signal by means of condenser 
VC2 and the signal is impressed on the 
grid of the second radio-frequency am- 
plier tube VT2. Here it is further 
amplified in the same manner as before 
and passed on to VT3 through the 
coupler RI'C3. 

Up to this point the signal has been 
twice amplified but is still in the form 
of an alternating current of too high 
a frequency to be audible to the human 
ear. The next step, therefore, is to 
change its form to make it audible, and 
this is the function performed by VT3 
which is called the detector tube. The 
condenser C2 and the grid-leak R3 are 
provided to aid in this rectifying action. 

The purpose of radio-frequency am- 
plification is to increase the sensitivity 
of the receiver; therefore, if head- 
phones could be connected in the output 
circuit of VT3 signals would be audible, 
even from distant broadcasting stations. 

Having provided ample sensitivity, 
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the next requirement is to increase 
volume to make possible the use of a 
loudspeaker. It is for this purpose 
that the audio-frequency amplifier, con- 
sisting of VT4 and VT5 is used. The 
coupler coils used are different from 
those used with the first and second 
tubes but their function and circuits are 
much the same. The energy in the 
detector plate circuit passes through the 
primary of the coupler (audio-fre- 
quency transformer) AFT1 and induces 
a current flow in the secondary which 
is impressed on the grid of VT4. The 
signal is then amplified through the 
action of vacuum tube VT4, is passed 
on to VT5 in the same way and is there 
again amplified. From WTS it passes 
to the loudspeaker. 

In the case of signals received from 
nearby broadcasting stations the volume 
in the loudspeaker would be too great 
for comfort in an ordinary room so the 
variable resistance R2 is provided to 
permit reduction of volume to a desired 
degree. 
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Construction of the Recewer 


The general construction of the re- 
ceiver is clearly shown in the accom- 
panying illustrations. The set is intended 
for use with external “A,” “B” and “C” 
batteries and with either an outdoor, an 
indoor or a loop antenna. 

All of the parts are made by the 
Grebe Company, and are especially de- 
signed for this receiver. 

One feature of the three large variable 
condensers used for tuning lies in the 
fact that they are of the so-called 
“straightline-frequency type.” With the 
ordinary type of condenser the low- 
wave broadcasting stations come so 
close together on the lower part of the 
condenser dials that it 1s sometimes 
dificult to separate them and the tuning 
of such stations is extremely critical. 
With the Grebe type of condensers, how- 
ever, this difficulty is partially avoided. 
The spacing on the dials between low- 
wave stations is greatly increased while 
spacing between the higher-wave stations 
(where great spacing is not needed) is 


229000 


TTL G 


THE REAR VIEW OF THE “WORKS” 


Fictre 4: The instrument laxout is here clearly shown, 
The balancing condensers VC4 and VCS are 


the saine as those shown in Figure 1. 


The designating letters are 


in plain vicw herc; the use of them ts explained in the text. 
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ANOTHER INSIDE VIEW 


Ficure 5: 


The instruments which are not mounted on the panel are all on a sub- 


base, so that the whole sct may be removed from the cabinet for inspection or 


repatr. 


Experimenters are not advised to attempt such removal unless st is abso- 


lutely necessary, however; even then it is better for the novice to leave such work 
to the dealer or the manufacturer. 


decreased. In effect this spreads the en- 
tire broadcast waveband evenly over the 
whole scale on the dials, thus simplify- 
ing the tuning process. 

The design of the neutralizing con- 
densers VC4 and VC5 also facilitates 
obtaining maximum results from the 
receiver. Neutralizing condensers are 
usually adjusted and sealed before a 
manufactured receiver leaves the fac- 
tory. Difficulty is sometimes encoun- 
tered where this is the case because 
tubes, other than those used when the 
receiver was adjusted, may have dif- 
ferent internal capacities, thus making 
the neutralizing circuit only partially 
effective. In the case of the Grebe re- 
ceiver the owner of the receiver can 
readjust his own neutralizing capacities 
to take care of any variations in his 
own tubes. Instructions for this neu- 


tralizing adjustment will be given later. 

A condenser, VC6, is provided to per- 
mit synchronizing the dial settings of 
the condensers VC2 and VC3. By once 
adjusting VC6 these two variable con- 
densers can be made to tune just alike 
for a given wavelength, therefore a 
given broadcasting station may be tuned 
in with both of these condensers set at 
exactly the same reading. 

The type and layout of controls on 
the panel are such as to permit operation 
of the three tuning controls at the same 
time. The controls for condenser VC2 
and VC3 can be moved simultaneously 
with the thumb and first finger of the 
right hand, while the control of VC1 is 
being moved with the left hand. This 
eliminates some of the difficulty in tun- 
ing encountered in many receivers which 
have three controls. 
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The Antenna and Ground 


Almost any antenna is suitable for 
use with the Synchrophase receiver. A 
wire strung around the picture mould- 
ing will give good results, especially if 
it runs through three or four rooms in 
nearly a straight line, rather than 
around the four sides of one or more 
rooms. Better results will, of course, 
be obtained with an outdoor antenna, 
which may be anywhere from 50 to 200 
feet in length. Probably the best all 
around arrangement is a single wire 
about 100 feet in length including the 
lead-in. The layout of such an antenna 
is shown in Figure 6. A longer an- 
tenna will produce greater volume and 
distance but will have a tendency to 
broaden tuning thus resulting in inter- 
ference between stations operating on 
nearly the same wavelength. In any 
event the condenser Cl and switch S81 
help to take care of this, as explained 
above. 
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A short antenna will not produce quite 
as much volume on distant stations nor 
will it permit reception from such great 
distances as will the 100 foot wire. 
However, a short outdoor antenna (or 
an indoor antenna) picks up less static 
and this is naturally an important con- 
sideration for even local reception dur- 
in the summer. 

The ground connection may be made 
to a cold water pipe or any other pipe 
system, which connects with the ground 
—with the exception of gas pipes. Hot 
water pipes or steam radiators usually 
provide suitable ground connections but 
gas pipes are usually insulated from the 
ground by rubber washers in the pipe- 
line near the meter. 

If no pipelines are available in the 
house a quantity of copper wire buried 
in moist ground or dropped into the 
water of a well or cistern will serve. 
In any case a good electrical connection 
should be made to the ground line 
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A SUGGESTION FOR THE ANTENNA LAYOUT 
Fictre 6: The design of the average antenna is necessarily governed by physical 


conditions such as yard space-limitations. 


Regardless of conditions many of the 


ideas incorporated in antenna illustrated in this figure may be used to advantage. 

The antenna for use with the Grebe receiver should preferably be about 100 

fect in length, measured between insulators, although good results are obtainable 
uith shorter spans. 
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TWO HANDED OPERATION OF THE THREE TUNING CONTROLS 


Here the author demonstrates the method of tuning the three dials simultaneously, 
thus eliminating the necessity for a third hand. 


selected. If it be a pipe any paint or 
other coating on the pipe should be filed 
off until the pipe is bright and shiny at 
the point where connection is to be 
made and connection made by means of 
a regular ground clamp. 

If for any reason the use of an an- 
tenna is not practical, a small loop 
antenna may be used. This is con- 
nected to.terminals 2 and 3 ( Figure 7). 

A lightning arrester may be connected 
as shown in Figure 6. 


What Vacuum Tubes to Use 


This receiver is designed to use 
vacuum tubes of the UV-20l-a type 
throughout. These may be the U V-201-a, 
the C-30l-a—or the De Forest DV-2, 
These are all “hard” tubes which re- 
quire the use of a storage “A” battery 
for filament-current supply, and con- 
sume approximately '%4 ampere each. 
The use of a “soft” detector tube, such 


as the UV-200, is not recommended. 
A special model of this receiver is on 
the market for use with dry-cell tubes— 
one which is especially designed for 
operation with these tubes. Satisfactory 
results will not be obtained if dry-cell 
tubes are used with the model described 
in this article. 


What Batteries to Use 


This receiver uses three separate types 
of batteries—the “A,” “B”? and “C” bat- 
teries. 

The “A” battery must be of the stor- 
age type. This storage battery may 
have a rated ampere-hour capacity of 
between 75 to 150. A battery charger is 
also desirable so that the battery may be 
charged at home, thus avoiding the in- 
convenience of carting the battery to a 
neighboring charging station; or the 
expense of having the battery called for 
and delivered by the charging station. 
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Connections for a battery charger are 
shown in Figure 7, for use where the 
house is equipped with alternating cur- 
rent for lighting. 

In the case of a direct-current house 
supply it 1s important that the polarity 
of the current first be determined. This 
may be done by holding the two ends of 
the leads (from a light socket) a half- 
inch apart and dipping them into a cup 
of water to which a half teaspoonful 
of salt has been added. Bubbles will 
rise from one of the wires when the 
current is turned on, and this wire is 
the negative (—) side of the line. In 
making this test there is no danger pro- 
vided insulated wire is used and the 
hands are not allowed to come in contact 
with the bare ends of the wires. Con- 
nections for a bank of lamps (to be 
used for the charging resistance with 
direct-current supply) are shown in 
Figure 8. No other apparatus is 
needed for charging from direct-current 
mains. 

It is essential that a hydrometer be 
obtained also, to determine when it is in 
need of recharging. When the hydrom- 
eter shows a reading of 1,185 it is an 
indication that the battery needs charg- 
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ing. A reading of approximately 1,285 
indicates a fully-charged battery. Ac- 
tually a fully discharged battery will 
give a reading of about 1,150 but it 
should never be allowed to run down 
to this point as the battery is quite 
likely to be injured. 

The “B” battery consists of four 2214 
volt batteries, or two 45-volt units. In 
either case the total voltage required is 
90. Large size batteries (either 221% or 
45-volt units) are desirable because their 
life is approximately 16 times that of the 
small size of the same voltage; and the 
initial cost is only about twice the cost 
of the others. The new extra large 
“Heavy Duty” batteries are recommend- 
ed, however, as they offer still greater 
economy. This is made clear in the 
table on page 126. 

Storage “B” batteries may also be 
used. In fact the use of them will 
reduce the battery upkeep cost in the 
long run and the service obtained from 
them, provided they are given an oc- 
casional charge, will be as satisfactory 
as that obtained from batteries of the 
dry-cell type. 

Charging equipment for such bat- 
teries may be purchased for a small sum 
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CONNECTIONS FOR THE COMPLETE EQUIPMENT 


FIGURE 7: 
and ground, connections for the battery charger are shown. A switch is incorporated 


in the “A” battery circuit. 


In addition to the connections for the batteries, loudspeaker, antenna 


When thrown to the up position the battery is con- 


nected to the receiver and when thrown down connects to the charger; there is 
then no danger of starting the charger while the battery is still connected to the 
receiver. 
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HOUSE CURRENT SUPPLY-VIRECT CURRENT 


+ 


CHARGING THE “A” BATTERY FROM DIRECT CURRENT HOUSE SUPPLY 
Ficure 8: In this case no charger is needed. Only resistance is required and this ts 
furnished by the use of five ordinary 100 watt lamps connected as shown. If desired 

a special charging resistance may be purchased to use in place of the lamps. 


and where the house supply is alter- 
nating current an attachment may be 
purchased to permit the regular “A” 
battery charger to be used for charging 
the storage “B” batteries also. 

The “C” battery is of the dry-cell 
type and consists of a regular 41% volt 
unit sold for this use. There is practi- 
cally no current consumed from this 
battery and its life ts therefore long. It 
will be good until it just naturally dies 
of old age. It will very likely last a 
year. 


The Operation of the Recetver 


The connections for the batteries, an- 
tenna, ground and loudspeaker are 
shown in Figure 7. These connections 
are all self-explanatory, with the possible 
exception of the connections to the 
terminals marked 1, 2 and 3 in Figure 
7. When an outdoor or indoor antenna 
is used, it is connected to terminal No. 1. 
When a loop antenna is used, however, 
its two ends are connected to terminals 


2 and 3 and terminal No. 1 is left un- 
connected. In either case the ground 
is connected to terminal No. 2. When 
an outdoor or indoor antenna is used 
the switch S2 is swung around so as to 
make contact with point No. 1 (the 
left-hand point looking down on: the 
receiver from the top). When a loop 
antenna is used this switch arm is con- 
nected to point No. 2. 

After the receiver has been connected 


. up in accordance with the above, turn 


the “volume increase” knob to point 6 
and the “filament increase” knob to zero. 
Next insert the five vacuum tubes in 
their sockets and turn the “filament in- 
crease” knob to 4. This will light the 
tubes and the receiver is then ready for 
operation. 

To tune in a station the dial settings 
shown in the tuning chart below will be 
approximately correct for all receivers 
of this type and model. The best plan 
is to select a powerful nearby station 
which is known to be in operation at the 


} 
Average hours | 


This table shows the effect of the “C” battery on the life of the © B” batteries. 
economy in operation is obtained when using 41% volts of “C” battery. 


‘Large’ size batteries 
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“Heavy Duty" batteries 
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shows the much longer life of the “Heavy Duty" type “B” batteries. 


time. Then consult the chart to ascertain 
the dial settings for that station. If that 
particular station is not shown on the 
chart, set the dials for the station shown, 
with a wavelength nearest to that of 
the station which you desire to tune in. 
If the receiver is in operation in Los 
Angeles, for instance, and KHJ of that 
city operating on 404 meters is the 
station which you wish to tune in, set 
the dials as shown on the chart for 
station WOR which operates on 405 


meters. These dial settings will be 
nearly correct for KIT]; only a slight 
variation will bring in the desired 


station. 

After one station has been tuned in 
in this manner, it will be a simple matter 
to tune in others. The three dials should 
be moved in unison, manipulating the 
left-hand dial with the left hand, the 
other two with the thumb and fore- 
finger of the right hand. This move- 
ment should be slow, as it is an easy 
matter to slip over stations, especially if 
they be distantly located. When another 
station is heard readjust each of the 
three dials slightly to bring it in with 
maximum volume. 

After this tuning process has been 
practiced a short time it will be well to 
investigate some of the refinements of 
tuning. First of all, try different set- 
tings of the “volume increase” knob 
while a station is tuned in. Points 3. 4 
or 5 usually provide plenty of volume on 
all but distant stations. In a large hall, 
or in receiving distant stations point 6 1s 
useful, otherwise it will give too much 


volume for comfort in an ordinary 
room, 

Next try interchanging the tubes from 
one socket to another. One tube will 
sometimes work better in the third socket 
than in the fourth, etc. The best com- 
bination can be determined in a few 
minutes and the tubes may be left per- 
manently in the positions in which they 
give the best results. 

These receivers are carefully balanced 
before they leave the factory, but when 
the purchaser of the receiver puts it into 
operation he may find that it oscillates 
or whistles when he tries to tune in 
stations in the lower or higher wave- 
lengths. 

Where this condition is found it will 
be necessary for the owner to rebalance 
the receiver himself, or take it to his 
dealer to have it done. It is not a diffi- 
cult task, however, and it is to facilitate 
this process that the adjusting screws on 
condensers VC4 and VCS are provided. 

If it is found that the receiver oscil- 
lates only when high-wave stations are 
tuned in the screw on VC4 should be 
turned slightly in the clockwise direction, 
keeping the signal tuned in in the mean- 
time. A small screw-driver with a wood 
handle is recommended for this purpose. 
This screw should be adjusted in this 
direction a little at a time until the os- 
cillation ceases. 

If oscillation takes place only on the 
low-wave stations, an adjustment should 
be made on condenser VC5, in the same 
manner described for VC4. 

In some cases it may even be found 
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that the receiver oscillates to a certain 
extent on all wavelengths. In such a 
case the balancing process is somewhat 
different. 
all connected in readiness for reception, 
with the tubes turned on. The second 
and third dials from the left are then 
set at 40, and the left-hand dial at 100. 
Dial No. 2 is then rotated between 30 
and 50. At some point a click will prob- 
ably be heard. If not, turn the screw of 
VC5 in an anticlockwise direction until 
a click is heard as dial No. 2 is rotated 
back and forth from 30 to 50. Thenturn 
the screw in a clockwise direction until 
the click disappears, and approximately 
a quarter turn beyond this point. This 
finishes the balancing of VCS. 

Next set all dials at 40 and adjust 
balancing condenser VC4 in the same 
manner just described, but this time ro- 
tating the left-hand dial back and forth 
between 30 and 50. 

There may still be slight signs of 
oscillation on the high waves, or possibly 
the low waves. If so a small adjust- 
ment of the balancing condensers as 
described first will remedy the trouble. 

Finally it 1s well to know that the 
“C” battery voltage used has a strong 
influence over the life of the “B” bat- 
teries and therefore over the upkeep 
cost of the receiver. The tabulation 
above demonstrates that the life of the 
“B” batteries is much greater when the 
“C” battery voltage is 414 than when it 
is 1% or 3. On the other hand, it is 
sometimes found that the tone quality 
and reproduction of the receiver improve 
somewhat with a decrease of “C” bat- 


The receiver should be left 
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tery voltage from 4% to 3. This evi- 
dently is not always the case, but where 
it is found to be so, it is up to the op- 
erator to decide whether tone quality or 
maximum economy is the more impor- 
tant consideration. 


Charting the Receiver 


Tuning will be simple if a record 
sheet is kept, on which are recorded the 
dial settings for each station as it is 
tuned in for the first time. 

A record of a few stations is shown 
below, in the form of a convenient chart. 
The antenna used when this chart was 
made up was a short one and there was 
no occasion to make use of the con- 
denser Cl. If a long antenna is used 
it will be necessary at times to connect 
Cl into the circuit no doubt. For that 
reason it will be well to add another 
column to the chart to note whether or 
not SI is open or closed when the dial 
settings for each station are recorded. 
This is done because the setting of the 
dial of VCI varies slightly according to 
whether S1 is open or closed. 


Wave- 
length 


Station 


“In the Experimenter’s Laboratory” 


BEGINNING in the next issue—for September—Porurar Ranio will publish a 
new and essentially helpful department that will be conducted by the Technical 
Staff of the Porputar Rapio Lanoratory for the particular benefit of the radio 
amateur and for the broadcast listener who ts interested in experimental work and 
who seeks to attain better results from his radio equipment—and who may thus profit 
from the constant experimental work of a skilled and experienced stuf of experts. 
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THE INVENTORS AND THEIR NEW UNIT 


The working mechanism of the vibrating cone loudspeaker ts here shown in the 


hands of its co-designers. 


In the background ts shown another instrument fully 


set up in a cabinet. 


A New Type of Hornless Loudspeaker 


By W. T. MEENAM 


T HE ordinary loudspeaker usually ap- 

proaches true reproduction only 
within a limited frequency range. Low 
notes are usually shattered; they are lost 
almost entirely or else they are produced 
only as overtones. 

Here is a new device, developed by 
Chester W. Rice and Edward W. Kel- 
loge, which utilizes a vibrating cone to 
set up the air waves and gives faithful 
reproduction from the deepest organ 
notes to the highest violin harmonics. 

Sound is, of course, produced by vibra- 
tions which are sent through the air as 
pulsations, The more vibrations a sec- 
ond, the higher is the pitch of the sound. 
In the usual telephone receiver the sound 
is produced by vibrations of a metal dia- 
phragm which is affected by the varying 
strength of an electromagnet behind it. 


This type of reproducer is satisfactory 
for headphones, as the air gap between 
the diaphragm and the eardrum through 
which distance the sound vibrations must 
travel is small, and diaphragm vibrations 
of small amplitude are sufficient. For 
loudspeaker operation, however, the tele- 
phone unit must be more powerful and 
is usually coupled with a horn. It will 
be found that such an arrangement does 
not alwavs reproduce both high and low 
notes with the same precision, and it is 
usually the low notes which are slighted. 

To radiate low notes more effectively 
there must be more air moved with each 
swing of the diaphragm. The loud- 
speaker may be thought of as an air 
pump. If an air pump which will give 
a large movement of air with each 
stroke is desired, a large piston area and 
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A NEW TYPE 
a long stroke should be used. The tele- 
phone receiver type of speaker is not 
suited to the purpose of obtaining a long 
stroke, first, because the movable iron 
will strike the poles of the magnet if it 
swings far, and second, because it is in 
an unstable position and with the very 
flexible diaphragm support which is es- 
sential for the long stroke, there is not 
enough stiffness to hold the iron away 
from the maguet poles. 

In the new hornless loudspeaker, the 
familiar moving-coil type of drive is em- 
ployed. If a copper wire is placed be- 
tween the poles of a magnet, the wire 
will be pushed sidewise when a current 
is sent through the wire. 

The wire is wound into a coi, and as 
it moves parallel to the faces of the mag- 
net poles instead of toward and away 
from them, there is no limit to the dis- 
tance it can move. The varying currents 
from the radio set are passed through an 
amplifier to the moving coil. The 
strength of the magnetic force on the 
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coil of copper wire varies with this cur- 
rent, and the coil is thus caused to vi- 
brate. In this device the moving coil is 
attached to a diaphragm, consisting of a 
paper cone about six inches in diameter, 
the outer edge of which is supported by a 
membrane of thin rubber. 

An important feature of this new 
hornless loudspeaker is the baffle board 
which surrounds the diaphragm and 
which serves as the front of the cabinet. 

The baffle does not itself radiate sound, 
but it prevents air from circulating be- 
tween the front and back of the dia- 
phragm. 

The cabinet contains, in addition to 
the speaker itself, a rectifier and ampli- 
her, power for the operation of which 
is taken from the alternating-current 
lighting circuit. The amplification ob- 
tained from this new device is sufficient 
to produce, in the case of local stations, 
clear loudspeaker signals from a crystal 
receiver, provided that the latter gives 
clear headphone reception, 
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THE WORKING PRINCIPLE OF THE UNIT 


This diagram shows the various parts included in the design and the general 
mechanical arrangement. Notice that the voice-current coil which furnishes move- 


ment to the conical, faper diaphragm 


moves back and forth in a horizontal 


‘position at right angles to the magnet. 
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THE NEW TYPE OF “RADIO 
REPORTER” 


figtRE 1: The short-wave transmitter on a 

motor car leaving the main broadcasting sta- 

tion for a trip to the locality of a distant event; 

the descripition of the event will be relayed 

back to the main station and put on the air 
through the large antenna. 
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A MOBILE 


The advent of the practical, mo- 
torized short-wave relay station 
into the realm of broadcasting 
marks the beginning of a new era. 
With its aid, a description of any 
outdoor event, no matter where lo- 
cated, may be transmitted through 
a regular broadcasting station. 


By DAVID LAY. 


ERETOFORE ordinary broad- 

casting has been confined to events 
which have taken place directly in the 
broadcasting studio or events that have 
been picked up by means of a specially 
installed telephone line direct to the lo- 
cation where the event is taking place. 

It is true that in a few instances (such 
as the broadcasting of the recent total 
eclipse and the broadcasting of the race 
between the motorboat Baby Gar IF and 
the Twentieth Century Limited) that the 
original signals were picked up from a 
mobile station located in an airplane. 

The chief problem in this latter method 
of broadcasting was to devise a connect- 
ing link between the event being described 
and the large high power broadcasting 
station operating on a regular wave- 
length. , 

The best solution to this problem hes 
in the use of portable short-wave pick- 
up stations working in conjunction with 
the regular broadcasting stations. 

Such a mobile station, the call letters 
of which are WGMU, has already been 
placed in operation by A. H. Grebe and 
Company. It is an ideal short-wave re- 
lay installation, operating on 63 meters 
in conjunction with station WAHG (the 
main station of the same company) 
which operates on 316 meters. 

A description of this mobile pick-up 


RADIO RELAY STATION 


station is of interest to the radio fan for 
it clears up the ‘‘mystery” of this type 
of broadcasting. 

There are four essential links in the 
chain from the event to the listener. 

First, the signal is broadcast by mobile 
station WGMU on a wavelength of 63 
meters. 

Second, it is picked up by a special 
short-wave receiver which operates a 
loudspeaker. 

Third, by placing the microphone of 
WAHG near the above loudspeaker, the 
signal from the short-wave pick-up 
station is re-broadcast on a normal wave- 


length. 


Fourth, it is received by the broadcast 
listener. 

In thisarticle only the apparatus used in 
bringing the signal up to the microphone 
of the main station, WAHG, is described 
as the reader is no doubt familiar with 
the regular broadcasting station. These 
two links of the chain are the short- 
Wave transmitter and the short-wave 
receiver. 

The Grebe short-wave transmitter, 
WGMU, is installed complete on an 
automobile but, at the same time, the 
whole seating capacity of the car is re- 
served for the station operator and other 
passengers. The transmitter proper is 
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STATION 


A SHORT-WAVE TRANSMITTER IN ITS CARRYING CASE 


Ficure 3: 


The staf inspects the transmitting apparatus. The designations show 


A, the transmitter; B, the wave-meter and C. the portable microphone control. The 
case containing this instrument folds up, thus protecting it from dust and dirt. 
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From a photograph made for POPULAR RADIO 
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THE SHORT-WAVE RECEIVER 
Ficure 4: The four instruments shown in this photograph are D, a short-wave re- 


ceiver; E, the loudspeaker; G, the speech amplifier; F, microphone. 


The receiver 


picks up the signal from the mobile station and it is made audible through the loud- 
speaker, picked up by the microphone F and strengthened by the amplifier G. 


carried in a case on the rear of the car 
in the same manner as the regular auto- 
mobile trunk is carried, while power for 
operation of the mobile station is fur- 
nished by storage batteries on the run- 
ning board of the car. (See Figure 1 
and the frontispiece for views of the mo- 
bile station ready for traveling and set up 
for operation; also Figure 3 for a closer 
view of the transmitter.) 

The transmitter (shown as A in Figure 
3),1s a standard vacuum tube type which 
uses four fifty watt vacuum tubes just 
as the larger broadcasting stations might 
use four two hundred and fifty watt 
tubes. Two additional speech amplify- 
ing tubes of a smaller variety are used 
to strengthen the signal before it reaches 
the transmitting tubes proper. Storage 
batteries are used to light the filaments 
of the vacuum tubes and also to drive 


a motor generator set which furnishes 
the 1,500 volt supply for the plate cir- 
cuit of the transmitting tubes. This 
motor generator is mounted on springs 
in a compartment directly under the 
transmitter. The plate supply for the 
speech amplifying tubes is furnished by 
three large size 45 volt “B” batteries. 

The antenna is carried just above the 
roof of the car when running or for 
short distance work, but it can be raised 
by means of extension poles to give 
the transmitter additional broadcasting 
range. The ground wire is carried to 
the frame of the car which acts as a 
counterpoise. 

The small panel (shown as B in Fig- 
ure 3) is a wavemeter which makes it a 
simple matter for the operator to keep 
his transmitter on the correct wave- 
length. It might be mentioned here 
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that the wavelength of 63 meters is one 
of those set aside by the government 
for this class of relay work. 

The portable microphone control 
(shown as C in Figure 3) is an essen- 
tial part of the transmitting equipment 
when broadcasting is to be done at some 
distance from the car. This cabinet 
may be carried to the scene of the 
broadcasting, as it is connected back to 
the car with an extension cable. Micro- 
phones are provided for the broadcaster 
and for the announcer and there is one 
stage of vacuum tube amplification to 
insure the signal reaching the trans- 
mitter on the car with sufficient strength. 

The short-wave receiver which op- 
erates in conjunction with mobile trans- 
mitter WGMU is a standard Grebe Syn- 
chrophase with the coils rewound for 
the shorter wavelength required. In 
Figure 4 it is shown as D together with 
the loudspeaker E which it operates. 

The microphone of station WAHG is 
indicated as F and it is placed in about 
the position shown rather than di- 
rectly in front of the loudspeaker of the 
short-wave receiver. As the particular 
microphone of station WAHG shown in 
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Figure 4 is located in Mr. Grebe’s home, 
the signal is sent through the amplifier 
G before it is transmitted by wire to 
station WAHG. 

A complete test and demonstration of 
the satisfactory operation of mobile 
station WGMU was carried out by the 


technical staff of Poputar Rapio as 
follows: The mobile station was run 
to an isolated point, approximately 


twenty miles out on the Long Island 
Motor Parkway, and there put in op- 
eration as shown in the frontispiece. 
We could now talk back to the operator 
of the short-wave receiver (see Figure 
4) and we gave instructions to put our 
voices on the air through station WAHG. 
We were now broadcasting from station 
WAHG, but we had no check on just 
what was being sent out. 

The car in the background (in the 
frontispiece) supplied this check, as it 
contains an ordinary receiving set such as 
any broadcast listener would use. As soon 
as this receiver was tuned to WAHG the 
loudspeakers on the running board re- 
produced everything which we spoke 
into the microphone. Thus the signal 
had made a trip back to WAHG on a 
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THE CIRCUIT DIAGRAM FOR THE TRANSMITTER 


Ficure 5: 

phone circuit, the speech amplifier, the modulator tubes and the short-wave oscil- 

lator tubes. The two jacks, J1 and J2 are connected to the short antenna and to the 
frame of the car, which act as the antenna and counterpotse respectively. 


This diagram shows the general electrical connections for the micro- 
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wavelength of 63 meters and a return 
trip to the receiving car on a wave- 
length of 316 meters. 

A pick-up station such as WGMU can 
be used as a relay from any point to 
which an automobile can be driven. The 
same type of station installed on a 
launch can be used to relay descriptions 
of aquatic events. On an airplane it 
would serve in the same manner for 
bird’s-eye descriptions of races and such 
events. Thus much closer contact with 
current events is possible by radio than 
would have been dreamed of a few years 
ago. : 

For some of the technical details of 
the transmitter that are of interest to 
the more rabid fans, consult Figure 5 
for a complete wiring diagram of the 
transmitter and Figure 6 for a panel 
view of the transmitter with the instru- 
ments marked by the same designating 
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letters used in the schematic diagram. 
The circuit used is a modified Hartley 
circuit with separate grid and plate tun- 
ing for the oscillator tubes. Heising 
modulation is employed. 

Two fifty-watt vacuum tubes VTI 
and VT2 are operated in parallel as os- 
cillators. The grid circuit of these 
tubes consists of the inductance L2, the 
tuning condenser VCl, the .002 mfd. 
grid condenser GC, the 10,000 ohm grid 
leak GL and the jack J3, the latter to 
insert a key for continuous wave work. 
The plate circuit of these tubes consists 
of the inductance L3, the tuning con- 
denser VC2, the radio-frequency choke 
L4, the plate-current milliammeter A2, 
the 1,500-volt generator of the motor- 
generator MG and the filter system 
which is a 30-henry choke L5 and a 3- 
mfd. condenser C. Switch S1 provides 
an “off” position, also high and low- 
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From a photograph mad- for Popucar Ranio 


A CLOSEUP OF THE SHORT-WAVE TRANSMITTER 


FIGURE 6: 


This picture gives a detailed view of the transmitting oscillator panel, the 
wave-metcr and the microphone control panel. 


The various designations drawn in 


the photograph tell in the text exactly what each instrument is. 
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THE DIAGRAM OF THE MICROPHONE CONTROL 


FIGURE 7: 

formers and the vacuum tubes that are employed for picking up the signal and sup- 

plying it with the proper strength to the transmitter located at the rear of the 
motor car. 


power positions by changing the voltage 
on the driving motor of the motor- 
generator-unit. 

The microphone circuit consists of 
microphone receptacles M1 and M2, mi- 
crophone changeover switch S3, cutoff 
switch S4, a 414-volt battery, rheostat 
R1 and the primary of modulation trans- 
former MT1. Instead of the secondary 
of the modulation transformer acting 
directly on the modulator tubes, the 
voice - frequency current is passed 
through two stages of amplification, con- 
sisting of vacuum tube VT3, audio- 
frequency transformer AFT1, vacuum 
tube VT4 and audio-frequency trans- 
former AFTZ together with the neces- 
sary batteries. The grid circuit of the 
fifty-watt modulator tubes VT5 and 
VT6 contains the secondary of trans- 
former AFTZ2 and a 22'14-volt “C” bat- 
tery. The modulator tubes receive their 
plate current from the same 1,500-volt 
generator as the oscillator tubes but it 
passes through the plate milliammeter 
A3 instead of Az. 

The filaments of all the tubes in the 
transmitter are lighted by the 10-volt 
storage battery Al. Those of the small 
speech-amplifier tubes VT3 and VT4 are 
connected in series and provided with a 
cutoff switch S2. 

The antenna circuit of the transmitter 


The electrical connections for the microphone receptacles, the trans- 


consists of the antenna jack Jl, the an- 
tenna ammeter Al, the inductance Ll 
and the counterpoise jack J2. 

Refer to Figures 6 and 7 for the de- 
tails of the portable microphone control. 
The microphone circuit embraces the 
microphone receptacles M3 and M4, the 
microphone changeover switch S5, the 
primary of the modulation transformer 
MT2, the rheostat R2, the 414-volt bat- 
tery and the cutoff switch S6. 

The secondary of the modulation 
transformer works through one stage of 
amplification, consisting of VTZ with 
its necessary batteries, into the primary 
of modulation transformer MT3. Either 
the high-ratio secondary (terminals 5 
and 6) or the low-ratio secondary (ter- 
minals 3 and 4) of this transformer may 
be connected to the output receptacle 
M5. This latter receptacle is connected | 
by flexible cable to either microphone re- 
ceptacle M1 or M2 of the transmitter. 

This covers fairly thoroughly the de- 
sign and operation of an ideal short- 
wave relay installation. 

With the growing use of mobile pick- 
up stations of this type, located on auto- 
mobiles, airplanes, launches, trains or 
ocean-going steamships there will be no 
single spot left in the future on the 
land, in the air or on the sea from which 
a broadcast program may not originate. 
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THE COMPLETE CIRCUIT DIAGRAM 
Figure 1: The hook-up for the 5-tube receiver with simplified 
control. All the symbols for instruments bear designating let- 
ters, which are used consistently in the Fist of parts, text and 


illustrations, 


HOW TO BUILD A 


5-Tube Radio Frequency Set 


—with Simplified Control 


The set here described is particularly recommended because it will not radiate— 


even though it uses regeneration. 
of panel controls. 


Operation has been simplified by using a minimuin 
A special type of amplification has been used to give distortion- 


less reproduction. 


By ALBERT G. CRAIG 
Cost or Parts: Not more than $65.00 


RECEIVING RANGE: 


Up to 2,000 miles 


Here Are THE ITEMS You WILL NEED— 


A, B and C—Aero Coil low-loss tuning in- 
ductance and two radio-frequency trans- 
formers; 

D—Lombard! straight-line frequency 
able condenser, .00035 mfd.; 
E—Lombardt straight-line frequency double 
variable condenser, .00035 mid. capacity 

for each halt; 

FI F2, F3, F4 and F5—Benjamin standard 
sockets ; 

G— Rauland-Lyric 
former; 

H— Thordarson audio-frequency transform- 
er ratio 6 to I: 

I—Thordarson audio-frequency transformer, 
ratio 313 to l; 

Je last-stage filament control jack, 
aN O. 3; 

K1, K2, K3 and K4—Bradleystats: 


vari- 


audio-frequency trans- 
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L—X-L Vario Denser, Model N; 
M—Sangamo mica fixed condenser, .00025 


mfd. ; 
N—Sangamo fixed 


.002 

mid. 

O—Duhbilicr micadon, type 640, .02 mfd.; 

P—Dubilier by-pass condenser, 1. mfd.; 

Q— Daven resistance mounting; 

R—Daven resistance unit, 5 megohms; 

S—Loop around radio-frequency transform- 
er C; 

T—composition panel, 7 by 24 inches: 

U—hardwood sub-hase, 974 inches by 23 
inches ; 

V—antenna binding post strip; 

W—hattery binding post strip; 

X—small brass brackets; 

Y—cahinet; 

machine screws; wood screws; bus wire. 


mica condenser, 
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HIS receiving set was destgned with 


three essential requirements always - 


in mind. First, it must be simple to 
control. Second, it must not radiate. And 
third, it must give quality reproduction. 

An important step toward easier tun- 
ing was made possible by the commercial 
development of the multiple condenser. 
By using a single condenser for the tun- 
ing inductance and a two unit multiple 
condenser (that is, two condensers on the 
same shaft) for the two radio frequency 
transformers, the number of wavelength 
controls was reduced from three to two, 
or the maximum number which one per- 
son can move simultaneously. 

All of the variable condensers in this 
set are the straight line frequency type, 
which change the frequency to which the 
circuit is tuned uniformly as the dial is 
rotated. As the broadcasting station 
wavelengths are assigned with uniform 
frequency differences between them, this 
means that they will be separated equally 
on the tuning dials. With the ordinary 
condenser it will be noticed that the low 
wavelength stations seem to he crowded 


SET 


137 


together while there is more space than 
necessary between the high wavelength 
stations. 

Three filament rheostats have been em- 
ployed, one for the two radio-frequency 
tubes, one for the detector and one for 
the two audio-frequency tubes, but all of 
these rheostats have been placed within 
the set as their adjustment is not critical, 
and it 1s just as well to remove the temp- 
tation to turn them continuously. AH 
tube filaments are lighted by inserting the 
loudspeaker plug in the single filament 
control jack. 

This receiving set has been made non- 
radiating by neutralizing the grid-plate 
capacity of the first radio frequency tube, 
but at the same time the sensitivity of the 
receiver to weak signals has been in- 
creased considerably by providing a vari- 
able regeneration control over the second 
radio frequency tube. An absorption 
loop around the second radio-frequency 
transformer, with a Bradlevstat for vary- 
ing the absorption effect, worked out to 
give an easy control over regeneration. 

To test the receiver for radiation, the 
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THE PANEL VIEW OF THE RECEIVER 


FIGURE 2: 


This gives an idea of how the set looks from the front. As the dials 


and knobs are marked with letters which correspond with the instruments to 


which thcy are attached, the prospective o 


perator will have no trouble in locating 


the various controls as they are explained in the instructions for tuning. 


second radio-frequency tube was made to 
oscillate and heterodyne with a certain 
broadcasting station. At the same time 
a second set across the laboratory was 
tuned to the same broadcasting station and 
the program was received with no trace 
of a whistle from the first set. 

A special type of amplification has been 
chosen which gives, in effect, the quality 
of choke coil amplification with the 


voltage step-up (for greater volume) of 
transformer-coupled amplification. Be- 
cause suitable choke coils are not general- 
ly available commercially, one audio-fre- 
quency transformer has been utilized as a 
choke coil by connecting the two windings 
in series and a second audio-frequency 
transformer used for its regular purpose 
as a voltage step-up device. 

This receiver was tested on antennas 
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Ficure 3: Where to 


DRILLING PLAN 


drill the holes for mounting the instruments. 


FOR THE PANEL 
The holes 


outlined with a double circle should be countersunk, Always start drilling holes 
in the pancl with a small drill; one-sixteenth inch is a desirable size. 
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which varied in length from 10 to 150 
feet. On the local New York stations 
good volume and excellent selectivity were 
obtained on the shortest antenna while the 
distance possibilities were increased as the 
antenna was lengthened. A good aver- 
age length of antenna would be 75 feet. 

The schematic diagram of Figure 1 
will give a good conception of the circuit 
that is employed. 


- Parts Used in Building the Set 
In all the diagrams in this article each part 


bears a designating letter; in this way, the 
prospective builder of a set may easily deter- 


mine how to mount the instruments in the cor-. 


rect places and connect them properly in the 
electric circuit. 

The same designating letters are used in the 
text and in the list of parts at the beginning 
of the article. 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up. The experienced amateur, 
however, will be able to pick out other 
reliable makes of instruments which 
may be used with equally good results. 
But we recommend that the novice fol- 


24 inches. 
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low the list, as the diagrams in this 
article will tell him exactly where to 
bore the holes and exactly where to 
place the connections. 


If instruments other than the ones listed are . 
used, the only change that will be necessary 
will be the use of different spacings for the 
holes that are to be drilled in the panel for 
mounting the instruments. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
ae the panel T (shown in Figures 2, 3 and 


First, cut the panel to the correct size, 7 by 
Then square up the edges smoothly 
with a file. The centers for boring the holes 
(which are necessary for mounting the instru- 
ments) should be laid out on the panel as 
shown in Figure 3. A convenient method of 
doing this is to lay out all center holes on a 
piece of paper the same size as the panel; then 
the piece of paper should be pasted on the 
panel and the centers marked directly on the 
panel by punching through the paper. 

The holes outlined with a double circle 
should be countersunk, so that the flat-head 
machine screws used for fastening the instru- 
ments are flush with the panel. All the rest 
of the holes in the panel are straight drill 
holes. Sizes for the diameters of these holes 
have not been given, but the builder will 
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VIEW OF THE SET FROM THE REAR 
This picture shows the general arrangement of all the instruments 
fastened to the panel or base. The a locations for the instruments are shown 
in Figure 5. 


Ficure 4: 
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THE WORKING DRAWING FOR CONSTRUCTION 


Fıcure 5: Here are shown the correct positions for the instruments which are 
mounted on the base. The positions are given, center to center, for all instruments. 


readily decide what size hole is necessary by 
measuring the diameters of the screws and 
shafts of the instruments that must go through 
the holes. 

When the panel is drilled, the builder may 
give it a dull finish by rubbing the face of the 
panel lengthwise with fine sandpaper until it 
is smooth. This process should be repeated, 
except that light machine oil should be applied 
during the second rubbing. Then rub the 
panel dry with a piece of cheesecloth. A 
permanent dull finish will be the result. „Or 
the panel may be left with its original shiny- 
black finish, if care is exercised so that it is 
not scratched during the drilling. 

The sub-base U (see Figures 4 and 5) 


should be cut to size 974 by 23 inches. If a 
piece of Y%-inch hardwood, surfaced on both 
sides, can be obtained the work of squaring up 
the edges will be a minimum. 

Make up the composition antenna binding 
post strip V, the battery binding post strip W 
and also the four small brass brackets X, if 
these cannot be purchased. (See Figure 8 for 
detailed dimensions of these parts.) 

Complete specifications for constructing the 
cabinet Y are shown in Figure 10. It may be 
made out of -inch hardwood such as ma- 
hogany, walnut or oak, and finished to suit the 
taste of the builder. Or the cabinet may be 
purchased from your radio dealer as it is a 
standard size. In the latter case it will only be 
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necessary to cut the slots in the back of the 
cabinet for the binding post strips. 

Preliminary to mounting the parts of the set 
fasten the panel T at right angles to the sub- 
base U with wood screws driven through the 
panel holes into the edge of the sub-base. (See 
Figures 4, 5, 6 and 7.) 

Beginning with the base-mounted instru- 
ments, fasten the sockets F1, F2, F3, F4 and 
F5 to the sub-base with wood screws in the 
positions shown in Figures 4 and 5. Note the 
positions of the socket slots from Figure 5. 

By means of two wood screws through the 
metal eyelets, fasten the neutralizing condenser 
L to the base as shown in Figure 5. The metal 
terminal which comes straight out of the bake- 
lite case should be towards the rear of the set. 

Mount the three audio-frequency transfor- 
mers G, H and I according to Figures 4 and 5. 
The plate and grid terminals of G are towards 
the rear of the set; the positive “B” and plate 


terminals of H are towards the rear of the 
set and the plate and grid terminals of I are 
towards the rear of the set. 

Using fine wood screws, mount the three 
rheostats K1, K2 and K3 on the sub-base 
with the terminal towards the rear of the 
set. Note the exact positions from Figures 
4 and 5. 

Fasten the bypass condenser P to the sub- 
base as shown in Figures 4 and 5. 

Fix the resistance mounting Q in position 
beside socket F3. (See Figures 4, 5 and 7.) 

Prepare the tuning inductance A and the 
two radio-frequency transformers B and C 
for mounting by attaching the small support- 
ing brackets furnished with these coils. Mount 
the tuning inductance A, which is the coil with 
only four sołdering terminals, with the ter- 
minals marked F and P towards the rear of 
the set. (See Figures 4, 5 and 6.) Mount the 
radio-frequency transformer R with the ter- 


142 


minals marked B. T and P towards the rear 
of the set. (See Figures 4 and 5.) Mount the 
radio-frequency transformer C with the ter- 
minals marked B and G towards the rear of 
the set. (See Figures 4, 5 and 7.) 

Assemble the eleven binding posts on panels 
V and W and fix these two binding post panels 
to the sub-base by means of the four small 
brass brackets X. Note the positions of these 
binding post strips from Figures 4 and 5. 

Starting on the panel, mount the jack J 
with the frame down in the lower left-hand 
corner of the panel according to Figures 5 
and 6. 

Now, fasten the regeneration control K4 in 
the lower right-hand corner of the panel, not- 
ing that the terminals are turned inward. (See 
Figures 5 and 7.) 

Finally, mount the two variable condensers 
D and E on the panel. The correct positions 
are shown in Figures 4 and 5. Attach dials 
to these condensers. 


How to Wire the Set 


When wiring, it should be remembered that 
all connections from the high-voltage side of 
the transformers and coils (that is to say 
the side next to the vacuum tubes) should be 
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kept about 14-inch away from the other wiring 
and should not run parallel to other wires for 
any considerable distance. 

Use tinned-copper bus wire throughout. All 
connections should be bent into the proper 
shape and then soldered in place. 

Start wiring the fhlament-lighting circuit ac- 
cording to Figures 1 and 9. The main positive 
and negative filament bus wires run along the 
rear of the set between the sockets and bind- 
ing post strips and along the front of the set 
between the sockets and the panel. Connect 


_the positive terminals of sockets F1, F2, F3, 


F4 and F5 together and continue the wire to 
the top terminal of jack J. Runa wire from 
the second terminal of jack J (counting from 
the top) to the negative “B” battery binding 
post (No. 6) and to the positive “A” battery 
binding post (No. 7). 

Connect the positive “C” battery binding 
post (No. 9) and the negative “A” battery 
binding post (No. 8) to the right-hand ter- 
minals of rheostats K1 and K2 and to the 
left-hand terminal of rheostat K3. Now. con- 
nect the left-hand terminal of rheostat K1 to 
the negative terminals of sockets Fl and F2. 
Join the left-hand terminal of rheostat K2 and 
the negative terminal of socket F3. Next, run 


VIEW OF THE SET FROM THE LEFT 


Fictre 6: 


This illustration shows the general manner of mounting the tuning 


inductance and its condenser, the jack, the last socket and the antenna binding 
post strip. 
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HOW THE SET LOOKS FROM THE RIGHT 
Figure 7: This end view indicates the manner of mounting the last radio- 
frequency transformer, the grid-leak, the grid-condenser, the battery binding post 
strip and the regeneration control which consists of a single turn of tnsulated wire 
around the radio-frequency transformer and a rheostat connected to the ends 
of the single turn. 


DETAILS OF THE CONNECTION BLOCKS AND THE SMALL 
BRASS BRACKETS 
Ficure 8: This drawing gives the necessary data for making the insulating strips 
on which the binding posts are mounted. It also gives the dimensions for the 
small brass brackets that are used to fasten the strips to the base. 
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Ficure 9: The upper rectangle represents the panel, and on it the instruments 
are drawn just as they appear. The lower rectanule represents the base; the instru- 
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CONNECTING UP THE INSTRUMENTS 


menis are drawn in approximately the positions they would have when seen from 
above. The heavy black lines show the way to wire up the mounted instruments. 
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a wire from the right-hand terminal of rheo- 
stat K3 to the negative terminals of sockets 
1°4 and F5. 

Now, connect the terminal marked P on the 
tuning inductance A to the antenna binding 
post (No. 1). Connect the terminal marked 
B on the same coil to the ground binding post 
(No. 2). 

Join the terminal marked G on the tuning 
inductance A to the stationary plates of con- 
denser D. Also connect the stationary plates 
of condenser D, the grid terminal of socket 
Fi and the nearest terminal of the neutralizing 
condenser L. 

Next connect the terminals marked F on 
tuning inductance A, on radio-frequency trans- 
formers B and C, on audio-frequency trans- 
former G with the rotary plates of 
condensers D and E and continue the wire 
to the negative “C” battery binding post (No. 
10). 

Join the plate terminal of socket Fl and 
the terminal marked P on the radio-frequency 
transformer B. 

Now, connect the terminals marked B ‘on 
radio-frequency transformers B and C, the 
plate binding post of audio-frequency trans- 
former H, the nearest terminal of condenser 
P and the positive “B” battery binding post 
(No. 4). Join the remaining terminal of by- 
pass condenser P to the wire connecting the 
positive socket terminals. 

Join the terminal marked G on the radio- 
frequency transformer B to the = stationary 
plates of section El of the multiple condenser. 


THE DIMENSIONS FOR THE 


_ This diagram (which gives the top, front and side measurements 
for the cabinet) may be turned over to a competent cabinet maker who can build 
a cabinet from these directions so that it will fit the set correctly. 


Ficure 10: 
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Also connect these same stationary plates of 
El to the grid terminal of socket F2. Con- 
nect the terminal marked T of radio-frequency 
transformer B to the open terminal of neu- 
tralizing condenser L. 

Now join the plate terminal of socket F2 
and the terminal marked P on the radio- 
frequency transformer C, 

Connect the stationary plates of section F2 
of the multiple condenser, the terminal 
marked G on the radio-frequency trans- 
former C, and one terminal of the grid con- 
denser M. Join the other side of the grid 
condenser M, the adjacent terminal of the 
grid-leak mounting Q and the grid binding 
post of socket F3. Connect the remaining 
terminal of the grid-leak mounting to the 
wire joining the positive socket terminals. In- 
sert the grid-leak R in its mounting. (See 
Figure 7 for the position of the grid con- 
denser.) 

Place a single turn of insulated bus wire 
around radio-frequency transformer C and 
connect its ends to the two terminals of the 
regeneration control K4. (See Figures 4, 5 
and 7 for the placing of this loop.) 

Next, connect the plate terminal of socket 
F3 with the plate terminal of audio-frequency 
transformer G and with one side of the con- 
denser N. Connect the other side of con- 
denser N to the wire joining the positive 
socket terminals. Join the terminal marked B 
on transformer G to the positive “B” battery 
detector binding post (No. 5). 

Connect the terminal marked G on trans- 
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THE RECEIVER WORKING ON A TEN-FOOT ANTENNA IN THE 
LABORATORY TEST 


No difficulty was expericneed in getting good loudspeaker reception on the local 

broadcasting stations with very short antennas. Under these conditions the regenera- 

tion control is the main factor in bringing the sional up to loudspeaker volume. 

It ts also useful in increasing volume from distant stations when using longer 
antennas, 


spice G to the grid binding post of socket 

As transformer I is to be used as a choke 
coil, join the negative filament and positive 
“B” binding posts together. Connect the plate 
terminal of socket F4, the grid binding post of 
transformer H and one side of condenser 0. 
See Figures 4 and 5 for the position of con- 
Genser O. Join the other side of condenser O 
and the plate binding post of audio-frequency 
transformer I. Connect the positive “B” bind- 
ing post of transformer I to the wire joining 
the positive socket terminals. 

Now join the grid binding post of trans- 
former I and the grid terminal of socket 15. 
Kun a wire from the negative flament bind- 
ing post of transformer I to the negative “C” 
battery binding post (No. 11). 

Connect the plate terminal of socket F5 to 
the third terminal of jack J. Tinally, connect 
the bottom terminal of jack J to the positive 
amplifier “B” battery binding post M (No. 3). 

The set should now be completely wired. 


How to Install the Sct 


After the set has been completely wired, 
place it in the cabinet and fasten with wood 


screws through the holes provided at the 
edges of the panel, 

The antenna panel and the binding post panel 
will now fit into the slots in the back of the 
cabinet and will come approximately flush 
with the back of the cabinet. | 

Attach the antenna lead-in wire to binding 
post No. 1 (the first one on the right, looking 
at the rear of the set). Connect the ground 
wire to binding post No. 2. Connect the “A,” 
eB“ and “C° batteries according to the dia- 
gram of connections given in Figure Il. 

Turn the adjusting screw of the Vario 
Denser L counter-clockwise until the tension 
on the screw is released, indicating minimum 
capacity. The minimum capacity of this con- 
denser is approximately correct for a 20l-a 
tube and will serve as a trial setting. 

Insert five UV-201l-a or C-30ļl-a in the five 
sockets F1, F2, F3, F4 and 15. Insert the 
loudspeaker plug in jack J and turn up the 
rheostats K1, K2 and K3 until all tive tubes are 
lighted to the ordinary brilliancy. 

The set is now ready for use. 


Operating Data 


The regeneration control K4 should be 
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THE CONNECTIONS TO THE BINDING POST PANELS 


Ficure 11: 


to the terminals at the back of the receiver. 


This drawing will prevent you from making mistakes in connecting: 


If you follow these instructions, 


the set will be hooked up correctly as the terminals shown in the wiring diagram are 


marked with designations that correspond with the numbers given here. 


turned clockwise to the stop position, as its 
use may be studied better after some station 
has been tuned in. 

The tuning chart of Figure 12 was made up 
from the laboratory set and should be ap- 
proximately correct for other sets which have 
been made up with the same apparatus. There- 
fore we will use this chart as a starting point. 
Select the most powerful local broadcasting 
station and tind its wavelength in the news- 
paper; from this same wavelength at the bot- 
tom of the tuning chart run a vertical line up 
to the curve for condenser D, then run a hor- 
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izontal line over to the left margin of the chart 
and read the dial setting for condenser D. Use 
the curve for condenser E in the same manner 
and find the dial setting for condenser E. Use 
these dial settings and find out whether the 
local station selected is audible or not. If it 
is, merely adjust each condenser separately 
until the station is received with the best 
volume. 

If difficulty is experienced in picking up a 
station, move condenser D slightly off the 
setting indicated by the chart and slowly rotate 
condenser E about the chart setting. Repeat 
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WAVELENGTH- METERS 


THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS 


Ficurr 12: 
the broadcasting wavelengths. 


This chart gives the dial settings of the twa tuning condensers for 
Your set should tune approximately the same as 


the laboratory sct if the same apparatus is used. 
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this process, moving condenser D in small 
steps, until a station is picked up. Adjust the 
condensers for greatest volume. 

Now the filament rheostats K1, K2 and K3 
can be adjusted and left until a drop in storage 
battery voltage requires a new setting (this 
should be very seldom if the storage battery is 
kept well charged). Turn the rheostats down 
(counter-clockwise) one at a time, until the 
signal decreases sharply in strength; then turn 
the rheostats back up slightly. There will be 
found an adjustment such that turning the 
rheostats up does not markedly increase the 
signal strength, but turning them down does 
decrease it very much. This is the best setting 
for the rheostats. 

_ To set the neutralizing condenser L, tune 
in a good strong signal to work on. Remove 
the first radio-frequency tube from socket F1; 
run a thin strip of paper down. the inside of 
the socket and over one of the filament prongs; 
then replace the vacuum tube. It should not 
hght now because of the paper between the 
tube contact and the socket contact. With a 
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sharpened stick vary the neutralizing con- 
denser L until the original signal is received 
with minimum strength; this indicates that the 
grid-plate capacity of the first radio-frequency 
tube has been neutralized. Phones are good 
for this adjustment. It may be necessary to 
vary the tuning condensers shghtly during the 
balancing process. 

Now the regeneration control K4 can be 
tested out; its effect will be more marked if 
a weak signal is being received or if a local 
station is being received weakly on a short an- 
tenna. Gradually turn the control knob K4 
counter-clockwise and notice the signal grow 
in strength; this will continue until the 
second radio-frequency tube starts to oscil- 
late, which indicates that you have gone too 
far. However, the set does not radiate and 
disturb your neighbors, since the first tube 
is neutralized and prevents the oscillation from 
reaching the antenna. ; 

After the receiving set has been adjusted 
it can be turned off and on by removing and 
replacing the loudspeaker plugs. 


Nine Tips for Summertime Reception 


1. Don't try to pick up long distance in midsummer. 


good programs from the nearer stations. 


Be satished to enjoy the 


2. Don't be disappointed if an occasional storm interferes with your summer 


radio evening. 


3. If you want louder signals, use a longer antenna, more tubes, higher plate 
voltage, more sensitive loudspeakers and more careful tickler and receiver adjust- 


ment. 


4. A PLEASANT signal filling a moderate size room should be enough to give 


satisfaction. 
pleasant than moderate signals. 


It 1s wasteful to insist on tremendous signals which generally are less 


5. IF your local station comes in too loudly and drowns others out, a smaller 
aerial will help in tuning him out, with a small condenser connected between aerial 
and ground. And if all measures to get rid of the local station fail, why not enjoy 


his concerts? 


6. For the longer waves above 450 meters, use a condenser connected between 
the aerial and ground terminals of your set. 


7. Reap Porvucar RADIO. 
you up to date in radio. 
loud and clear. 


It helps you to know how your set works and keeps 
Information of this sort 1s an aid in getting the concerts 


8. Ask your radio dealer for advice; he can probably tell you what you want 


to know and will be glad to do so. 


The manufacturer of your set 1s also willing to 


help you get the desired results from its use. 


9. Do not throw away the direction sheets or booklet that came with your set 


and with the tubes. ( 
suggestions which are given. 


dealer or manufacturer for another copy. 


Read all such material carefully now and then, and follow the 
If you have lost the direction sheets write to the 


The direction sheets answer most of the 


questions which have been puzzling you and preventing vou from getting the best 


out of your set. 


“What Set Shall I Buy?” 


LITTLE more than a year ago there were 

only a very few ready-made sets on the 
market. ‘Today there are about 140, ranging 
from small and inexpensive crystal receivers, 
which sell for as low as four or five dollars, to 
claborate superheterodynes that run into the 
hundreds. Those that have been approved by 
the POPULAR RADIO LABORATORY will be pic- 
tured each month until the series is completed. 
They will be accompanied by brief but spe- 
cific and authoritative data concerning them— 
as a helpful guide to the broadcast listener and 
to the prospective listener who is thinking of 
selecting the receiver that will best meet his 
specie’ needs as well as the limitations imposed 

by his purse. 


Operadio Convertible Receiver 


MANUFACTURER'S Name; The Operadio Corp. 

Mope; Portable 1925 Operadio 

NuMBER OF TUBES; six 

Tyre oF TUNING; tuned radio frequency 

Tyre or DETECTOR; vacuum tube 

Rance ON Prones; 3,000 miles (9,00) mile 
record) 

RANGE ON LoupsprakeR; 3,000 miles (9,000 
mile record) 

ComMPLeETE Cost; $189.00 

ANTENNA ReCOMMENDED; self-contained laop 

Kino oF Tuses ror R. F.; 199 type 

Detector Tures; 199 type 

Aupio Tunrs; 199 type 

Tyre or “A” BATTERY; six 1'3-volt dry cells 

Tyre or “B” Battery; four 22'4-volt dry cells 

Derrcror “B” Vortace; 45 volts 

Wavecenctir RANGE: 250 to 600 meters 


NuweerR or TUNING CoNntTrROLs: two 


This receiver may be taken out of the cabinet “A” BATTERY CURRENT CONSUMED; approx. 
and carried with you on your vacation. T 1s .03 ampere 
nd cover. “ ! an 
equipped with a handle a = “BY Parrery Current Consumen; .180 am- 


peres per cell 
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A self-containcd four-tube Superdyne with a unique tunmg dial. As the knobs 
are turned the numbers, indicatiny the setting of the tuning condensers, pass 
under a hairline. The sct is equipped with a loud and soft adjustment. 


Tuska Superdyne 


MANUFACTURER'S NAME: The C. D. Tuska Co. Detector Tuge; UV-200 


Mopvet Numser; 305 Superdyne Aupio Tures; UV-20l-a 

T7 é oe 

NuMBER OF TuBEs; four Type or “A” Battery; 6-volt storage 
Tyre or Tuning; 1 RF with regenerator Type or “B”? Battery; any standard 


Type or Detector; vacuum tube 
RANGE ON Puones; 3,000 miles 
RANGE ON LoupsPEAKER; 3,500 miles 


Detector “B” Vottace; any standard 
WAVELENGTH RANGE; broadcast range 


Cost ComPLete; $85.00 NuMBER CE TUNING CONTROLS; tl ree 

, . 
ANTENNA RECOMMENDED: outdoor “A” Battery CURRENT Used; 1/4 amperes 
Kinp oF Tuses For R. F.; UV-201-a. “B” Batrrery Current Usen; 7 milliamperes 


Auto Indicator Pocket Receiver 


MANUFACTURER'S NAME; Auto Indicator Co. 

MopeL; Standard “B” Model Pocket Radio 

NUMBER OF TUBES; one 

Tyre or TuNING; rheostat and condenser 

Tyre or Detector; non-regenerative 

RANGE on Puones; 1,000 miles 

RANGE ON LoupsPEAKER; not specified 

Cost Compete; $32.50 

ANTENNA RECOMMENDED; 75 to 100 feet No. 14 
copper wire 

Kinp oF Tuspes For R. F.; none 

Derector Tuse: UV-199 or C-299 

Aupio Tuses; UV-199 or C-2¢9 

Tyre or “A” Battery; dry cell 

Tyre or “B” Battery; dry cell 

Detector “B” Vottace; 221% volts 

WAVELENGTH RANGE; 200 to 700 meters 

NUMBER OF TUNING ContTROLS; three 


“A” Battery Current Usen; 06. ampere 


“B’ Batrery Current Usen; less than 5 milli- 4 single-tube portabie receiver fully equipped 
ampere with batteries. 
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A is the regenerative control, B and C are 
the rheostats, and D is the tuning control. 


RADIO 


The Radiola III-A 


MANUFACTURER’S 
of America 


Move; Radiola III-A 
NUMBER OF Tures; four 


NAME; Radio Corporation 


Type oF TUNING; *See below 


Type oF Detector; WD-11 Radiotron, regen- 
erative 


RANGE ON PHONES; none specified 

RANGE ON LOUDSPEAKER; none specified 

Cost ComPLETE ; $90.00 

ANTENNA RECOMMENDED; outdoor, 50 to 150 
feet 

KINp oF Tures For R. F.; none 

Detector Turer; one WD-11 Radiotron. 


Avupio Tuses; one WD-11 for Ist stage A.F, 
and two WD-11 for 2nd push-pull stage A. F. 


Tyre or “A” BATTERY; 4 to 6 dry-cells in 
parallel, 1.5 volts 


Tyre or “B” Battery; 90-volt dry-cells 
Tyre or “C” Battery; 45-volt dry-cells 
Detector “B” Vottace; 20 to 45 volts 
WAVELENGTH RANGE; 195 to 640 meters 
NuMBER OF TUNING CONTROLS; one 
“A” BATTERY CURRENT Usep; 1 ampere 


“B” Barrery CurrRENT Usep; no load = 6 mil- 
liamperes; full load =7 milliamperes. 


Federal Receiver No. 141 


MANUFACTURER'S NAME; Federal Telephone 
Mfg. Corp. 

Mopet Number; type 141 

NUMBER OF TUBES; five 

Tyre OF TUNING; variable capacity 

Type oF Detector; hard or soft tube 

RANGE ON PHONES; none specilied 

RANGE ON LOUDSPEAKER; none specified 

Cost; $150.00 (not complete) 


ANTENNA RECOMMENDED: not less than 200 
mmf. nor more than 2,000 mmf. measured at 
600 meters 


Kinp oF Tures For R. F.; hard tube 
Detector Ture; hard or soft tube 
Avupio Tuses; hard tubes 

Type or “A” Battery; 6 volts 

Type or “B” Battery; 90 volts 
Detector “B Voitace; 20 volts 


WaveLENGTH RANGE; 200 to 600 meters 
NUMBER OF TUNING CONTROLS; two 
“\" BATTERY Current Usep; 1.25 amperes 


“B” BATTERY CurrENT Usep; 10 to 15 milli- 
amperes * 


——— e e 


In this receiver, antenna tuning ts accomplished 
with dial A and secondary tuning with dial 
B, making a simple adjustment 


“WHAT SET SHALL I BUY?” 


Special Crystal Set 


MANUFACTURERS NAME; The A. H. Miller 
Radio Co. 

NUMBER OF TUBES; none 

Type oF TUNING; capacity 

Type or Detector; crystal detector 

RANGE ON Puones; fifteen to twenty-five miles 

Cost ComMPLete; $1.79 

ANTENNA RECOMMENDED: 100 feet 

WaVELENGTH RANGE; 200 to 600 meters 


NUuMBrR OF TUNING CONTROLS: one 


A simple crystal set that can be attached to a 
temporary antenna and ground in a few 
moments. 


Pfanstiehl Overtone Receiver 


MANUFACTURER'S NAME; Pfanstiehl Radio Co. 

Mopet NUMBER oR NAME; Pfanstiehl Overtone 

NUMBER OF TUBES; five 

Type or TUNING; tuned radio frequency (Pfan- 
stiehl non-oscillating system) 

Type or Detector; 201-a 

RANGE ON PuHones; 3,000-5,000 miles 

RANGE ON LoupspEAKER; 2,000-3,000 miles 

Cost Compete; $140.00; plus equipment, 
$225.00 approximately 

ANTENNA RECOMMENDED; outdoor (or indoor 
wire beneath moulding) 


KINnp oF Tuses For R. F.; 20l-a 
Detector Tuse; 201-a 
Avpio Tuses; 20l-a 


Type oF “A” BATTERY; any 
Type or “B” Battery; any 
Detector “B” Vottace; 22% volts 


WaveLeNcTIL RANGE; 200-575 meters 

NUMBER OF TUNING CONTROLS; three 

“A” BATTERY CURRENT Usep; 1.25 amperes 

“B” Battery Current Usep; 10 to 15 milli- 
amperes 


A five-tube tuned-radio-frequency receiver that is exceptionally easy to operate. 
The three tuning dials, A, are set at approximately the same values in tuming and 
the volume control, B, is adjusted for the desired strength of signals. 


Kadel à PEFR a 
HOW A GRID-LEAK IS MOUNTED IN A RADIO RECEIVER 
A grid-leak and a grid-condenser are shown at the right in the picture near the 


man’s finger. 


If this grid-leak were not of the proper resistance, it would destroy 


the selectivity of the set, decrease signal strength and cut down reception range. 


Important Trifles in Radio 
The Grid-leak 


What it is, how it works—and the vital part it plays in your 
receiving set 


By RAYMOND FRANCIS YATES 


HE physical insignificance of . a 

device is no indication of its im- 
portance. Tiny rivets hold the Wool- 
worth Building together, and safety pins 
have prevented many disasters. 

The little gird-leak, until recently, has 
been the neglected child of the radio set 
simply because its appearance does not 
demand respect. Ask the average fan 
what it does and he will reply: 

“Well, a grid-leak 1s a—a—resistance 
which—which-—causes a leakage.” 

Very simple, indeed. A  grid-leak is 
simply a grid-leak. 

To become familiar with the function 
of the grid-leak, let us consider Figure 1. 

Here we see an ordinary receiving 
circuit that has connected to the vacuum 
tube grid a grid-leak and a grid con- 
denser. Let us assume that the circuit 


B is tuned to the same wavelength as 
the antenna circuit A. Oscillations will 
then be set up in B and this will be con- 
nected to the grid with the vacuum tube 
by way of the condenser. Therefore, the 
grid will become alternately positive and 
negative; and each time the grid be- 
comes positive, the electron current will 
be decreased. Consequently during each 
wave train the grid will gain a negative 
charge. 

Now, this negative charge is both 
good and bad. It is good if we control 
it and bad if we allow it to reach a 
point that is too high. 

We must remember that the little 
electrons, which are shot off the glowing 
filament of the tube, are negative in 
nature and when the grid becomes neg- 
ative the electrons are forced back to 
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the filament. When negative meets neg- 
ative repulsion always takes place. Two 
negative charged bodies always repel 
each other... Therefore, we must not al- 
low the grid to become too negative if 


we wish to operate our radio receiver at 


its most efficient point. 


At the end of each wave train this 
negative charge should leak off through . 
the condenser or through the glass walls 


of the tube itself. This should happen 
before the next wave train comes along, 
and it is to insure such a result that a 
high resistance is inserted across the grid 
condenser. This high resistance is called 
the grid-leak. 

The importance of grid-leaks grows 
daily. The day of calling a pencil mark 
on a piece of cardboard a grid-leak is 
past. Our more sensitive circuits de- 
mand a very carefully regulated re- 
sistance of constant value and a grid- 
leak of constant value is a mean thing 
to make. 
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Grid-leaks are made by depositing a 
colloidal carbon ink upon a small strip 
of paper. So difficult has been the task 
of making these grid-leaks with an accu- 
rate resistance that only one or two 
manufacturers have the courage to guar- 
antee that their grid-leaks are accurate 
within 10 percent. The resistance of 
grid-leaks changes with age, following it 
appears, as far as physicists know, the 


same law that holds true for cheese, of 


which the taste improves with age. 

A grid-leak made today will have a 
resistance three months from now some- 
where between 34 and 1⁄2 its original 
value. 

The resistance of grid-leaks is meas- 
ured in megohms. A megohm is a mil- 
lion ohms. 1/10th of a megohm is then 
100,000 ohms and % of a megohm is 
500,000 ohms. The one megohm type is 
most used, but I do not mention this as 
a recommendation. E 

Too many fans choose their grid-leaks 


HOW GRID-LEAKS ARE CONSTRUCTED 


Grid-leaks are usually made of a strip of insulating material that has been impreg- 
nated with some substance containing a carbon or graphite base and hermetically 


sealed in a glass tube. 


This construction insures a constant value of resistance that, 


under other conditions, would be subject to change by atmospheric effects. 
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HOW GRID-LEAKS ARE USED IN A RADIO RECEIVING CIRCUIT 
Figure 1: This conventional receiver hook-up shows one of the connections for 
the grid-leak which acts as a throttle upon the flow of electrons from the grid 

of the vacuum tube. 


te + / + 1 = 3MEG. 
MEG. MEG MES. 


HOW TO FIGURE COMBINED RESISTANCES IN SERIES 


Ficure 2: Gird-leaks connected in series as shown in the diagram have a resistance 
that ts equal to the sum of their individual resistances. 


A SUBSTITUTE FOR A GRID-LEAK 


Figure 3: How a two-element tube, preferably one of the old Fleming valves, 
may be connected in a receiving circuit to perform the function of a variable 
grid-leak, 


THE GRID-LEAK 
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From a photograph made for PopuLar RADIO 


VARIABLE GRID-LEAKS OF STANDARD TYPES 


Some types of variable grid-leaks are built so that pressure upon a substance 
varies tts conductivity or so that a plunger passes through a loosely-packed, highly 


resistant substance. 


In another type a contact slides over a surface that is com- 
pletely impregnated with a substance like graphite. 


There is besides a unique grid- 


eak that contains a high resistant liquid which makes contact on a large or small 
area of metal terminals as the grid-leak is turned in its contact springs. 


on the hit and miss principle. They 
figure that as long as they have a grid- 
leak in the circuit or an apology for one, 


their obligation to this particular part 


of the outft is fulfilled, yet, the oper- 
ating efficiency of many an outfit has 
been ruined through an unhealthy grid- 
leak. | 

No set rule can be given for the use 
of grid-leaks. Resistances that range all 
the way from 1/10th to five megohms 
are used. If we have a pet circuit and 
want to make sure that we are employ- 
ing a grid-leak of the proper resistance, 
there is only one thing to do and that 
is to cut and try. But one cannot cut 
and try, if one only has a single grid- 
leak. If we buy three grid-leaks, one 
with a resistance of 1% megohm, one of 
one megohm and one of 114 megohms, 
there is a possibility that we may ar- 
range these in a combination of just 
the necessary resistance. When these 
resistances are connected in series as 


illustrated in Figure 2, we add them up 
to determine the total resistance. Thus 


the following formula would hold true: 


R= RI+R2+R3 


When we connect in series, we always 
add the resistance. Now, if we wish 
to obtain a lower resistance, we connect 
the grid-leaks in parallel for which ar- 
rangement the following formula holds 
true: 


1/R = 1/R1 — L/R2 — 1/R3 


We see it is possible to juggle our 
three little grid-leaks around so that we 
can obtain rather a wide range of re- 
sistances. 

What is the most perfect form of 
grid-leak ? 

There ts such a thing, yet some of us 
would probably guess all night before 
we should hit upon it. 

Who would imagine that a perfect 
grid-leak is a two-element vacuum tube? 


158 


When the filament of a two-element 
tube is cold and no current is passing 
through it, the resistance of the space 
between the filament and the plate is 
infinite. If current is allowed to pass 
through the filament, the resistance of 
this space can be changed all the way 
from infinity to a few thousand ohms. 
Therefore, a two-element vacuum tube 
with a battery and rheostat is the most 
dependable form of variable grid-leak, 
and the best way of using this variable 
grid-leak is shown in Figure 3. Of 
course the average bug will not care to 
go to this trouble, but for the real radio 
“crank,” I cannot think of anything 
that will surpass this arrangement for 
bringing results. 

Who would think that a _ grid-leak 
would cause circuit noises? But a poor 
grid-leak will do exactly that. Grid- 
leaks, aside from being non-inductive 
and non-capacitative should also be non- 
microphonic. When tiny carbon par- 


ticles are brought together they are 
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bound to be microphonic unless they 
are properly treated. The least move- 
ment of these particles due to mechan- 
ical disturbance or to temperature ef- 
fects will alter the resistance of the grid- 
leak and we will get a registration in the 
phones. For this reason grid-leaks must 
be made of the very best materials and 
thoroughly protected from moisture and 
other disturbing effects. If we build 
our own pencil-line grid-leaks, it will be 
wise to soak them in paraffine after the 
connections are made. 

Right here it is well to give a word of 
warning about the connections. Small 
clamps of copper are best to use, since 
much of the trouble in grid-leaks re- 
sults from poor contact. 

This is an appreciation of the lowly 
grid-leak. Let us remember that it is 
quite an important thing after all which 
demands the respect of the set owner 
just as much as its more aristocratic 
brothers and sisters, the condensers, 
coils, vacuum tubes and headphones. 


RADIO BROADCASTER USES PLANE TO KEEP APPOINTMENT 


Art Gillham, known to radio fans as the “Whispering Pianist,” has been working 

on such a crowded schedule while touring the West that he found it necessary to 

use an airplane in his jumps. A portable organ and a microphone were sent to the 

air ficld at San Francisco, where he did his broadcasting with the plane waiting to 
carry him to his next stop. 


Hoppé, London 


THE AUTHOR IN 


HIS LABORATORY 


The atom plays such a vital part in the drama of radio that Porputar Rapio 
has turned to one of the world’s foremost authorities for a scrics of short 
popular articles on this subject that cvery radio fan should know about. Sir 
William Bragg of England is the Fullerian Professor of Chemistry at the Royal 
Institution and Director of the Davy-Faraday Research Laboratory. 


The ATOM 


ARTICLE NO. 1 


Scientists tell us that the entire universe is made up of only 


ninety different kinds of atoms. 


Tremendous power is believed 


to lurk within these minute and constantly moving particles. To 
solve the age-old mysteries that lurk within them and to harness 
their energy has now become one of science’s greatest problems. 


By SIR WILLIAM BRAGG, K.B.E., D.Sc., F.R.S., M.R.L 


WO thousand years ago, Lucretius, 

the famous Latin poet, wrote his 
treatise, “De Rerum Natura’ —“Concern- 
ing the nature of things.” He maintained 
the view that earth and water and air 
and all things were composed of innu- 
merable small bodies or corpuscles, each 
too small to see, and all in rapid motion. 
He tried to show that these suppositions 


159 


were enough to explain the properties of 
material things. 

There was a rival set of views, accord- 
ing to which there would be no evidence 
of structure, however closely things were 
looked into. 

If, for example, the water in a bowl 
were divided into drops, and each of 
these into smaller drops, and so on ad 
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infinitum, the minutest portion would 
still have all the properties of water. On 
the view of Lucretius, if sub-division 
were carried out sufficiently, one would 
come at last to the individual corpuscles 
or atoms: the word atom being taken to 
have its original meaning—that which 
cannot be cut. 

There is a mighty difference between 
the two views. On the one, there is 
nothing to be gained by looking into the 
structure of substances more closely. for, 
however far we go, we come to nothing 
new. 
things as we know them must depend on 
the properties of the atoms of which they 
are made. It becomes a matter of the 
highest importance and the greatest in- 
terest to find out, if we can, what the 
atoms are like. 

Fortunately, at least for those who 
love to inquire into the ways of Nature, 
the view maintained by Lucretius turns 
out to be the closer to the truth. 


On the other view, the nature of | 
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Lucretius had, however, no conception 
of the modern form of the atomic theory, 
the form which has made possible the 
tremendous advance of the last century 
in chemistry and physics. He did not 
realize that there are atoms of a limited 
number of sorts in the world, and that 


all the atoms of one sort are alike. That 


idea 1s comparatively new; and it makes 
the whole matter much simpler. We 
have to examine the properties of a few 
sorts of atoms only, not those of an 
infinite number of: different indrviduals. 

There are some ninety sorts of atoms. 
of which the whole world is made and all 
that is in it, and the universe, as far as 
we know it. Some kinds of atoms are 
used freely; others very sparingly. The 
marvel is that the atoms are not only 
the elements of construction, but also 
everything required for the building. 
They are not only the bricks; they are 
also the cement and the tools and the 
plan, for no other material is found be- 


A HINT AT ATOMIC ACTION 
Ping-pong balls, when mounted on floating magnets which are con- 
trolled by a sunken master magnet, will tend to arrange themselves in a definite 
pattern. Science belicves that atoms in a molecule do something of the same sort. 


Ficure l1: 
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HOW AN ELECTRON IS REPELLED BY AN ATOM 


Ficure 2: A slowly moving electron fails utterly in its effort to penetrate an atom; 

the dotted line in the upper drawing shows the nature of its erratic course. A 

helium atom, flying tnto another atom, and moving too close to the nucleus, 1s 

sharply deflected from a direct line as ts indicated in the lower figure. Only the 

great speed at which an electron moves makes it possible for it ever to force tts 
way into an atom, 


side them. We are, of course, consider- 
ing material things only. 

We therefore are bound to ask what 
the atoms are like, and what inner struc- 
ture they have to account for the fact 
that they may be combined in such in- 
frnite variety. We have a better under- 
standing of the atom than Lucretius; our 
wonder is correspondingly deeper. 

In the last quarter of a century or so, 
two new agencies have helped us to see 
more closely into the constitutions of the 
atom itself: they are our studies of radio_ 
activity and of X rays. 

We may say that there were three 
broad principles, each well established, 
which were the basis of scientific ad- 
vance before the last period set in. 

The first of these was the grouping 
of atoms into different kinds, as already 
explained. : 

The second recognized the existence of 
forces drawing the atoms together, as 
exemplified in any solid or liquid, and 
even in ges, though in that case their 


detection is difficult. 

The third asserted that all atoms were 
in constant motion, even when thev were 
the constituents of a body which seemed 
perfectly quiet, such as a table, or a 
piece of paper. | 

This idea is fundamental to all modern 
science, pure and applied; it is involved 
both in the most abstruse theoretical re- 
searches and in every industrial process. 
Although the recognition of heat as the 
consequence and equivalent of motion 
was Often obscured by other theories, vet 
there have always been men who held 
sound views on the point. One of these 
was Hooke, a famous scientist of the 
seventeenth century. 


“Heat,” he says, “is nothing else but a 

= very brisk and vehement agitation of the 
parts of a body ... whereby the parts of 

a body are made so loose that they become 
fluid. .. . Let us suppose a dish of sand 


which is vehemently or very nimbly 
beaten with the drumsticks. By this means 
the sand in the dish .. . becomes a perfect 
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EXPLODING RADIUM SHOOTS OUT HELIUM 
Figure 3: After living a perfectly normal life, radium suddenly explodes and sends 
out a helium atom—flying like a shot from a gun at the surprising speed of about 
100,000 miles a second. The diagram shows, at A and B the two points of deflection 
as the helium drives through other atoms. 


fluid; and ye can no sooner make a hole 
in it with your finger but it is immediately 
filled up again and the upper surface of it 
levell’d. Nor can you bury a light body, 
as a picce of cork under it, but it Brescntly 
emerges or swims as ’twere on the top: 
nor can you lay a heavier on the top of 
it, as a piece of lead, but it is immediately 
buried in sand and (as ’twere) sinks to the 
bottom.” 


The motions of the atoms act contrari- 
vise to their mutual attractions; the 
former tend to keep them apart, the lat- 
ter to draw them together. When the 
former are supreme, the substance is a 
gas; when the latter, a solid. The liquid 
state is intermediate, as will be explained 
later. 

We now come to the contributions 
which we owe to radioactivity. 

In order to account for the fact that 
a solid body very strongly resists com- 
pression, we have been accustomed to 
suppose that each atom occupies a cer- 
tain volume, and’ that there is a consider- 
able difference between the volumes of 
the different kinds. For instance, potas- 
sinm is lighter than water, while diamond 
is more than three times as heavy as the 
latter. We know, too, that the potassium 
atom is more than three times as heavy 
as the carbon atom which is the sole 


constituent of the diamond. The former 
must, therefore, be much more bulky 
than the latter. If we suppose, for want 
of better knowledge, that the atom is 
spherical, we can calculate the relative 
sizes of the two spheres. 

Each atom has, so to speak, a domain 
into which all our efforts at compression 
cannot force another atom to enter. Ra- 
dium shows us, nevertheless, that, under 
circumstances beyond our power to bring 
about by the greatest exertion of pres- 
sure, one atom can not only penetrate an- 
other, but can actually pass right through 
without permanent injury to cither. For 
a moment two atoms occupv the same 
space. 

A radium atom is like any other, all 
its life. But its life ends; and the death 
involves a cataclysm of a most surpris- 
ing nature. For one or two thousand 
years the radium atom goes about its 
business in a normal way; and then ex- 
plodes suddenly, dividing itseli into two 
portions, one large and one small. The 
latter goes off like the shot from a gun, 
and its velocity is about 100.000 miles 
a second; so that, if unchecked, it would 
reach the moon in two seconds and a 
half. Nevertheless, it is brought to rest 


THE ATOM 


in two or three inches in the open air; 


and in a much shorter distance in any 
solid material. Its arrest is due to loss 
of energy in driving through the hun- 
dreds of thousands of atoms which it 


meets. The projectile is actually an atom 
of helium, the lightest atom except 
hvdrogen. 


If one atom goes straight through an- 
other, when the speed is so great, and 
cannot be .forced into it by more ordi- 
nary means, we are led to picture the 
atom as a domain occupied by some sort 
of inhabitants who are able to keep out 
another set when they are not moving 
too fast. A number of soldiers might 
occupy a certain piece of territory, and 
an approaching army might under normal 
circumstances be unable to enter. But if 
the second army came at the rate of, 
say, a hundred miles a second, the first 
army might not even know their terri- 
tory had been penetrated; unless, of 
course, two soldiers happened to collide! 

Or we may illustrate the point by 
means of the models shown in Figure 2. 

A number of magnets stand on end in 
a circle, each mounted on a spring. A 
magnet suspended at the end of a long 
card is made to approach the circle 
gently. If the polarities of the magnets 
are rightly arranged, the swinging mag- 
net will recoil and try vainly, at various 
points, to enter in. If, however, it is 
drawn back far enough, so that it comes 
at the circle with a rush, it will go 
through. It will set the standing mag- 
nets quivering on their springs, just as, 
in fact, the parts of an atom are known 
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to be set in motion in the analogous 
case. 

It is found that we must further elabo- 
rate the idea of the atom’s structure 
by supposing that the mass of the atom 
is centered in a nucleus positively elec- 
trified. Around this are arranged a num- 
ber of “electrons,” negatively electrificd 
and all alike. 

We have now made 
miniature solar system. 

The upper half of Figure 2 shows 
what happens if an electron—not mov- 
ing too fast—encounters an atom. The 
lower half shows a helium atom, a nu- 
cleus only, because in its excessive speed 
It actually loses its two satellite electrons 
going through an atom it has met, and 
going so near the nucleus that it is 
sharply deflected; as at A and B in 
Figure 3. At B can even be seen a 
minute track like a spur where the atom 
that has been driven into too directly 
has been pushed off to one side. 

The electrons of an atom are arranged 
in some order about the nucleus, and 
when we try to picture to ourselves how 
this mav be we sometimes make use of 
the model shown in Figure 1. Here a 
number of floating magnets are arranged 
so as to repel each other, while they are 
all drawn towards a center provided by a 
strong magnet underneath the tank in 
which they float. Obviously a regu- 
laritv of arrangement will ensue, but the 
model claims no exactness of analogy. 
It is pretty to put the magnets in the 
corner of the tank, and watch them move 
into their places in a stately fashion. 


it resemble a 


The RADIO GROUCH 


JUDGING from the amount of public squeaking there is on the air, 
some of the stations ought to lay in a supply of broadcaster oil. 


I pon’t mind having my morals improved within reason, but sometimes 
I think there are too many transmissionaries to the heathen. 


THE radio, I hear, 


is now permanently established as a feature of 


political campaigns, but I notice that there are still a lot of politicians 


who stick to the good old party wire. 


—Howarp BRUBAKER 


WHAT READERS ASK 


CONDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this servicc, and this sum must be incloscd with the letter 
of inquiry. Subscribers’ inquiries should be limitcd to one question or one subject. 


How to Add Two Stages of 
Audio-frequency Amplifica- 
tion to a Crystal Tuner 


QuEsTION: Please show me how to 
add two stages of amplification to a 
crystal set that consists of a variocoupler 
with a series variable condenser in the 
antenna circuit and a shunted variable 
condenser connected across the sec- 
ondary coil. I am interested only in 
local programs for clear reception and 
I want to use this on a loudspeaker or 


occasionally on the phone. 
R. J. CARROLL 


The circuit that we have pre- 
The 


ANSWER: 
pared for you is shown in Figure 1. 


parts that you will need in building this simple 
set are shown in the following list: 


L1 and L2—primary and secondary coils of 

variocoupler ; 

V ane VC2—variable condensers, .0005 

mfd.; 

DET—crystal detector ; 

C—mica fixed condenser, .0005 mfd.; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers; 

R1 and R2—filament rheostats, 5 ohms; 

TEL—telephones or loudspeaker. 

You will need two WD-12 or C-12 tubes 
and sockets for this receiver. If these are 
used the “A” battery should consist of three 
1%4-volt dry-cell batteries connected in parallel. 

This receiver should give you very clear 
reception on local signals. 


Straight Panels or Slanting Panels 
for Radio Receivers? 


Question: Which do you think is the 
most convenient type of panel to use on 


ATTACHING AN 
Ficure 1: 


AMPLIFIER TO A CRYSTAL 


This circuit diagram shows how to add two stages of transformer- 
coupled amplification to a simple crystal receiver. 
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WHAT READERS ASK 


a radio receiving set—the straight ver- 
tical type or the slanting panel that faces 
the eye of the operator? 

S. SIEHNS 


ANSWER: We prefer the sloping panel from 
the standpoint of ease of operation of a radio 
receiving set. The panel should be at right 
angles to the line of vision of the operator 
when he sits at a comfortable arms-length from 
the radio receiving set. Using a radio table of 
standard height and sitting on a chair (also of 
standard height) with the arms bent in a com- 
fortable position and the hands on the dials, 
it will be found that a panel with a slope back- 
ward of 25 degrees will just meet this con- 
dition, giving the operator a clear view of the 
dials and the dial settings without straining his 
arms, his neck or his eyesight. 


Connection Wire to Use 


Question: What kind of bus wire 
do you believe to be more suitable for 
wiring up a home-built radio receiving 
set ? 


T. Ramos 
ANSWER: Use a round bus wire of about 
No. 12-gauge. This can be bent in the desired 


shape necessary when connecting the various 
instruments with the least effort and it makes 
a good looking job. When wires cross a small 
piece of spaghetti tubing may be used to act 
as an insulator against possible short circuits, 
but on the whole we would advise that the 
tubing is used extremely sparingly. 


The “Town and Country” Re- 
ceiver as a Permanent Set-up 
QUESTION : Will Mr.  Taylor’s 

“Town and Country” portable receiver 

(described in Poputar Rapio for May, 

1925) be suitable for operation in my 
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apartment house (which is of steel con- 
struction) for all-year-round use? I have 
studied the article describing this set 
and it appeals to me very much as I am 
unable to use an outdoor antenna. I do 
not need a portable set, however, and I 
am wondering if this receiver will be 
satisfactory for all-year-round use in 
such a location. 
D. TusKa 

ANswer: This receiver should give you 
fine results in this location where you cannot 
put up an outdoor antenna. We recommend its 


use for any purpose whether in town or in the 
country. 


The Size of Rheostats for the 
WD-12 Tube 


QUESTION: What is the proper size 
of rheostat to use with the WD-12 type 
of tube operating on an ordinary radio 
dry-cell battery? - 

R. TIETJEN 


ANSWER: Usea rheostat of 5 or 6 ohms re- 
sistance. 


Radio-frequency Added to the 
Regenerative Receiver 
QuESTION: Is it possible to add a 
stage of radio-frequency to a regenera- 
tive receiver in order to cut out radia- 

tion? 
F. HaxtTon 


` ANSWER: Yes, this is a practical scheme. If 


the radio-frequency. tube contains the familiar 
neutrakzation method of eliminating feedback, 
the question of radiation is solved. 
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A NEUTRODYNE WITH ONE STAGE OF TRANSFORMER-COUPLED 
AND ONE STAGE OF IMPEDANCE-COUPLED AMPLIFICATION 


FIGURE 2: 


recciver employing two stages of 


This circuit shows the electrical connections for a standard ncutrodyne 
neutralised 


radio-frequency amplification, 


vacuum tube detector, one stage of transformer-coupled audio-frequency amplifica- 
tion and a single stage of impedance-coupled amplification. 


An Efficient Neutrodyne Receiver 


Qvestiox: Will you kindly give me 
a wiring diagram for a neutrodyne re- 
ceiver that employs two stages of radio- 
frequency, vacuum tube detector and 
one-stage of transformer-coupled au- 
dio-frequency amplification and one-stage 
of impedance coupled amplification? I 
would like to use the standard UV-201-a 
vacuum tube throughout except that I 
want to use a UV-200 tube for the de- 
tector. 

Joun Tutt 


Answer: In figure 2 you will find a circuit 
diagram that shows the connections for a re- 
ceiver of the type you require. The parts that 
you will need for building this set are the 
following: 

RFT1, RFT2 and RFT3—standard neutro- 

dyne radio-frequency couplers ; 

VCl1, VC2 and VC3—variable condensers, 
modified straightline wavelength, .00035 
mfd.; 

Cl and C2—neutrodon compensating con- 
densers; l 

GLI—variable grid-łeak ; 

GL2—fixed grid-leak, 14 megohm; 

GCl—mica fixed condenser, .00025 mfd. ; 

GC2—mica fixed condenser, .006 mfd.; 

C3—mica fixed condenser, .0005 mfd.; 

Ri—filament rheostat, 6 ohms; 


R2—fillament rheostat, 6 ohms; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers; 

Jl and J2—double-circu:t jacks: 

J3—single-circuit jack. 

The first two and the last two tubes should 
be either C-30l-a tubes or UV-20l-a tubes, or 
any of the standard makes of “hard” vacuum 
tubes of this general type. The third tube (the 
detector tube) should be a UV-200 tube or a 
C-300 tube. All the tuning is done with the 
three condensers, VC1, VC2 and VC3, the two 
small variable condensers, Cl and C2 being 
used to neutralize the circuit. 

The transformer, AFT2 is used only as an 
impedance, the primary being left open and 
the secondary terminals being connected to the 
two inner terminals of the jack, J2. 


Condensers for Filter Circuits in 
“B” Eliminators 


Question: Do you recommend the 
use of the Dubilier bypass condenser in 
the filter circuits of “B” eliminators? 

R. NORDSTRUM 


ANSWER: We do not recommend the use of 
this instrument. It may operate for a short 
time but it will eventually break down and 
cause a short circuit of the apparatus. This 
does not mean that this instrument is an in- 
ferior one. The Dubilier Condenser & Radio 
Corporation advise against the use of this ap- 
paratus for such purposes. 
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Binding Posts on the Panel or at 
the Rear of the Set 


QuEsTION: Which do you deem the 
advisable method for constructing a re- 
ceiver—to incorporate the binding posts 
directly on the front panel or to place 
them on a strip at the rear of the radio 
set ? 

JERRY LAUTERBACH 

ANSWER: We recommend that you use a 
small panel at the rear of the set for the an- 
tenna, ground, and battery connections. This 
keeps any stray voltages away from the opera- 


tor’s hands and also helps to eliminate body 
capacity from the antenna circuit. 


A Fuse for the “A” Battery 
Circuit 
QuESTION: Recently my storage bat- 
tery leads happened to touch each other, 
with resultant violent sparking and heat- 
ing of the leads. How can I prevent a 
recurrence of this trouble? 
A. FRAZIER 


ANSWER: Get a fuse block with a single six 
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ampere fuse such as is used for electric light 
wiring. Put it in series in one of the “A” 
battery leads by disconnecting one wire from 
the storage battery and changing it to one 
terminal of the fuse block; then connect the 
other terminal of the fuse block back to the 
vacant binding post of the storage battery. 
Now, the fuse will blow in case of a short 
circuit. 


The Hot Wire Ammeter 


QueEsTIon: What kind of inexpensive 
ammeter can be used for measuring either 
alternating or direct current? I would 
like to measure the current when my al- 
ternating current charger is charging my 
storage battery, and also the direct current 
when vacuum tubes are lighted from the 
storage battery. 

F. HUTCHINSON 


ANswER: The small hot wire type of am- 
meter should suit your purpose. This style 
meter measures the current indirectly as the 
current serves only to heat a thin wire or strip 
in the meter, just as it would heat the wires in 
a toaster or other electric appliance. The ex- 
pansion of the hot wire due to heating is 
transferred to the needle of the meter by a 
lever system and thus the amount of heating 
(and the current causing it) are measured. 


Useful Charts for Amateurs 


Nine information and computation tables for the guidance of experimenters 
who design or build receiving sets—in PoruLar Rapio for September. 


CONDUCTED BY 


New Theories of Ether Waves 


Reapers of this department are already fa- 
miliar with the idea that ether waves may not 
be waves at all but tiny particles like bullets 
of light. These supposed particles are called 
quanta; the theory which imagines them to ex- 
ist is called the quantum theory. If-they are 
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WHAT IS GRAVITATION? 
New theories of ether waves have prompted 
renewed attack on the mysterious cause of 
gravitation. The Bureau of Standards ts using 
this apparatus to weigh the carth. 


IN THE WORLD'S 
LABORATORIES 


Dr. E. E. FREE 


real at all they must be extremely tiny. | Elec- 
trons would be millions of times larger.* 

There are many facts which favor this quan- 
tum theory. One, for example, is what physi- 
cists call the photo-electric effect. Certain 
metals, notably the metal potassium, have the 
property of giving off electrons when light 
falls on them. This was the basis of the 
famous “hearing starlight” experiments of 
General Ferrié and M. Jouaust. A ray of light 
from the star fell on a small potassium cell. 
This gave off electrons. The electric charges 
thus produced were magnified by amplifiers and 
made audible. 

Now when one measures very accurately the 
speed of the electrons thus given off from po- 
tassium (or other metals) under the action of 
rays of light it is found that this speed is coin- 
stant for a definite kind of light regardless oi 
how strong the light is. A still more startling 
experiment can be performed with X rays. It 
a stream of rapidly moving electrons is di- 
rected against a metal plate X rays are given 
off by the plate. That is how the usual X-ray 
tubes work. The wavelength of the X rays 
produced depends upon the speed of the bom- 
barding electrons. 

Now let the X rays thus produced fall on 
another metal plate. Electrons are set free, 
for the photo-electric effect works with X 
rays just as it does with the longer waves of 
visible light. Now comes the surprise. The 
electrons set free from the illuminated metal 
plate have the same speed (with certain small 
and explainable variations) as had the elec- 
trons that produced the X rays in the be- 
ginning. This is true even when the source of 
the X rays and the plate on which they fall 
are far apart, so that the X rays are greatly 
erifeebled by the distance. 


*For brief accounts of the quantum theory see 
“Are Ether Waves Composed of Minute Particles? 
in this department of PopuLtar Rapro for February, 


1924, paves 207-209; “Is There a Universe Still 
Smaller than Electrons?”  Poputar Rapio for July, 
1924, pages 82-83; “Ether Waves that Move in 


‘Squirts’,” Poputar Rapio for March, 1925, pages 
291-292; “Another Theory of Particles Smaller than 
Electrons,” Popucar Rapio for May, 1925, page 483. 
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The really remarkable character of this re- 
sult is apparent from a vivid illustration which 
we owe to Sir William Bragg. Suppose, he 
says, that a plank falls off a ship in the harbor 
of New York City and makes a tiny wave in 
the ocean. Suppose, then, that this wave 
crosses the ocean, becoming continually feebler 
by mere spreading of the wave-front, and 
enters the harbor of Liverpool. And then sup- 
pose that a plank floating in the harbor there 
instantly jumps up to the deck of a ship. That 
would be truly remarkable. Yet that is ex- 
actly what happens in the sequence of moving 
electron, X ray and emitted photo-electron, as 
described above. 

It has been quite impossible, so far, to ex- 
plain this result on the basis of the wave 
theory of ether waves. The wave would be 
far too feeble, at a distance, to eject an elec- 
tron with the same energy as was possessed by 
the electron which started the wave. But on 
the theory of light bullets, or quanta, this is all 
quite clear. The energy of the “wave” would 
be concentrated in single bundles—the quanta. 
If one of these quanta happened to hit the 
plank in Liverpool the plank would jump with 
the same energy that started off the quantum in 
the beginning. 

That is part of the case for quanta. It is 
typical of the other arguments. There are 
some facts like this, most of them discovered 
only recently, which can be explained easily 
enough on the idea of light particles but which 
will not fit at all into the older idea of ether 
waves. 

On the other hand there are some facts which 
the wave theory explains well but which the 
quantum theory will not explain at all. Among 
these are the facts of what is called interfer- 
ence, facts well known for years in the science 
of optics and which are finding radio appli- 
cation, nowadays, in modern theories of fading. 

At present we are in the position of having 
two mutually contradictory theories of ether 
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radiation—light, X rays, radio waves and the 
rest. Each theory fits some facts and refuses 
to fit others. Yet all the facts, no matter how 
contradictory, are demonstrably true.t 

There have been numerous attempts to rec- 
oncile these two theories. One of them is 
due to Dr. Nils Bohr, of atomic fame, and two 
of his collaborators.— They imagine atoms to 
be radiating ether impulses all the time. Nor- 
mally this radiation is imperceptible. Only 
when the radiation of an atom changes from 
one kind of radiation to another do we per- 
ceive anything; either a light ray or some X 
rays or a radio wave or some other radiation. 

Another suggestion, made originally by no 
less an authority than Professor Albert Ein- 
stein and quoted with approval by Sir Oliver 
Lodge§ has been repeated recently by the dis- 
tinguished English astronomer and mathema- 
tician, Dr. J. H. Jeans.|| According to this 
theory the apparent ether wave is unreal and 
represents merely the places in space at which 
the flying quanta have a high probability of 
acting on the atoms or electrons of matter. 
third suggestion, made by Sir Joseph Thomson, 


tOne of the best recent summaries of this con- 


flict between the wave theory and the quantum 
theory is “Some Contemporary Advances in Phys- 
ics—VII. Waves and Quanta,” by Karl K. Dar- 


row, Bell System Technical Journal (New York), 
vol. 4, pages 280-326 (April, 1925). 

t“The Quantum Theory of Radiation,” by Nils 
Bohr, H. A. Kramers and J. C. Slater, The Philo- 
sophical Magazine (London), vol. 47, pages 785-802 
(May, 1924); also published (in German) in Die 
Zeitschrift für Physik (Berlin), vol. 24, heft 2, 
pages 69-87 (1924). Dr. Slater has recen ampli- 
ed the theory somewhat in “A Quantum- T cay of 
Optica! Phenomena,” The Physical Review (Corn- 
ing, N. Y), vol. 25, pages 395-428 (April, 1925). 
$See PoruLar Rapio for February, 1924, pages 
207-209. 

‘Electric Forces and Quanta.” 
the Institution of Electrical Engineers, 


Lecture before 
ndon, 


February 5, 1925; published in ature (London), 
vol. 115, number 2888, supplement, pages 361-363 
(March 7, 1925). 


Brown Brothers 


STUDYING ETHER WAVES IN THE LABORATORY 


This form of spectroscope is used for visual study of the light rays sent out by 


electrified atoms in the small glass tube at the right. 


For more precise work a 


photographic plate is attached to the mstrument, replacing the eye of the observer. 
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Mt. Wilson Ooservatory 


LIGHT WAVES FROM 


G. Pease ts measuring the size of the distant variable star called Mira. 


MILLIONS OF 


MILES AWAY 
Standing at the focus of the great telescope at Mount Wilson, Cal., Mr. Francis 


This 


Star shrinks and swells in a regular cycle. The measurements are made by inter- 
ference, one of the phenomena very difficult to explain by the quantum theory. 


contemplates the simultaneous emission of 
both ether waves and quantum particles.J 
But more appealing than any of these—at 


AA suggestion as to the Structure of Light,” by 
Sir J. J. Thomson, The Philosophical Magazine 
(London), vol. 48, pages 737-746 (October, 1924). 


least to the radio engineer—is a suggestion 
made by Louis, Duke de Broglie, a French 
nobleman who has been for several years a 
persistent student of the quantum evidence.* 


*This idea was first suggested to the French 
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He suggests that radiation may consist of in- 
dividual, very tiny quanta, inside each of which 
there is going on some kind of periodic phe- 
nomenon characterized by a detinite frequency. 
One might think of it, for example, as being 
a periodic motion of the electric and magnetic 
forces inside the tiny quantum.f A simple 
mechanical analogy would be a spherical ball 
which alternately shrunk and expanded along 
its axis, taking alternately the shape of an egy 
and of an onion. 

While we are in the habit of speaking glibly 
of “waves” in the ether, we.really have no 
evidence that any such things exist. What we 
do have evidence for is frequencies; some kind 
of phenomenon that recurs at regular intervals. 
This is especially true in radio; radio-fre- 


Academy of Sciences nearly two years ago; see the 
Comptes Rendus de Academie des Sciences 
(Paris), vol. 177, pages 507-510 (September 10, 
1923) and pages 548-550 (September 24, 1923). It 
is now presented in more detail in an article in the 
Annales de Physique (Paris) for January-February, 
1925, abstracted in Nature (London), vol. 115, page 
549 (April 11, 1925). 

{This suggestion was made by Mr. Edmund C. 
Stoner in an address before the Cambridge (Eng- 
land) Philosophical Society on January 1, 1925, 
printed in the Proceedings of that Society, vol. 22, 
pages 577-594 (March 12, 1925). 


57\00 


Courtesy of the Physical Review 


171 


quencies mean much more to us than radio 
“waves.” The suggestion of the Duke de 
Broglie gives us these frequencies plus the 
idea of compact particles or “bullets” of en- 
ergy. 

As yet these new theories have been applied 
mainly to the facts of light and of X rays. 
Radio engineers will watch with interest their 
extension to the lower frequencies. 


More Atoms Consent to Be 
“Stripped” 


In Porucar Rapio for August, 1924, Dr. 
R. A. Millikan, distinguished American phys- 
icist and now president of the California 
Institute of Technology, described the re- 
markable experiments of himself and Dr. 
Bowen, in “stripping” off one or more of the 
electrons from the outer structure of atoms.* 
All atoms consist, you remember, of a central 
nucleus around which revolve a greater or 
lesser number of electrons, much as planets 
revolve around the sun. By using very hot 


ses aa A 


kan. PoruLar Rapio, vol. 6, pages 109-116 (August, 


1924). 
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WHAT THE SPECTRA OF STRIPPED ATOMS LOOK LIKE 


The corresponding pairs of spectrum lines for the different atoms are indicated by 

the small brackets drawn above and below the photographed spectra. The top 

strip is the spectrum of sodium, the two crucial lines being marked at the right- 

hand end. Below, in order, are the spectra of stripped atoms of magnesium, 

aluminum, silicon, phosphorus, sulphur and chlorine, the last being indicated by 
brackets alone, 
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electric sparks passed through a crowd of 
gaseous atums of various kinds, Drs. Miulli- 
kan and Bowen knocked off successively the 
first, second, third and up to the sixth elec- 
tron from such atoms as that of nitrogen. 
The result was a series of important new 
facts about the properties and structure of 
these atoms. 

Dr. Millikan and Dr. Bowen have now ex- 
tended these experiments to additional kinds of 
atoms, including some which have as many 
as seventeen planetary electrons and = from 
which as many as seven of these electrons 
have been stripped otf by the  hot-spark 


method.t 

The chief importance of this fact is that 
it is possible, by this process, to produce a 
series of partially stripped atoms which dif- 
fer from each other only in the mass of their 
respective nuclei. For example, the atom of 
chlorine, the poison gas first used by the Ger- 
mans during the war, contains normally sev- 
enteen electrons. When seven of these are 
gone the resulting atoms have ten. Similarly, 
the normal atom of sulphur has sixteen elec- 
trons. Taking six from it leaves, as before, 
an atom with ten electrons. Finally, the atom 
of phosphorus has fifteen electrons and can 
be made to lose five, so that it, too, retains 
but ten. 

We have then obtained, you perceive, a se- 
ries of stripped atoms—chlorine, sulphur and 
phosphorus—-each of which has ten plane- 
tary electrons. But these atoms still possess 
their original central nuclei and these nuclei 
have different masses, or, in common lan- 
guage, different “weights.” By examining 
the light sent out by such stripped atoms, the 

*“The Series Spectra of the 
Phosphorus, Sulphur and Chlorine,” 


Atoms of 
S. Bowen 


Stripped 
by I. 


and R. A. Millikan, The Physical Review (Corn- 
ing, New York). vol. 25, pages 295-305 (March, 
1925). 


so-called spectra of the atoms, it is possible 
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to learn much concerning the conditions and 
orbits of the remaining ten electrons, as well 
as some things about atomic behavior in gen- 
eral. Measurements of such spectra by Dr. 
Millikan and Dr. Bowen have supplied substan- 
tial conhrmation of the famous atomic theo- 
ries Of Dr. Nils Bohr.t 


Do Cold Waves Disturb 
Radio Transmission? 


Tuar there is “clearly a relation between air 
temperature and the intensity of radio signals” 
is the interesting conclusion expressed recently 
by the Monthly Weather Review in its account 
of a report of Mr. L. W. Austin to the Inter- 
national Union of Scientific Radio Teleg- 
raphy.* 

As a part of the work of this Union, records 
were kept during parts of 1923 and 1924 of 
the field strength at the receiving station at 
the Bureau of Standards, Washington, D. C., 
of several American radio stations of relative- 
ly high power, chiefly WII at New Brunswick, 
N. J, and WGG at Tuckerton, N. J. A 
considerable variability of the received field 
strength was noticed during the cold waves of 
January 22 and 27, 1924, and during the pre- 
vious moderate cold of January 7 and 15. 

“It is too early,” the report continues, “to 
give any definite explanation of the variations 
observed. Their cause is evidently atmospheric 
and the connection with the cold waves of 
January suggests either that the part of the 
atmosphere concerned in the variations lies 
much below the Heaviside surface.” 


tThe Bohr theories were described in POPULAR 
Rapvio for April, 1924, pages 319-327, and for De- 
cember, 1924, pages 546-553. 


* “Air Temperature and the Intensity of Radio 


Signals,” a review in the Monthly Weather Review 
(Washington, D. C.), vel. 52, page 590 (December, 
1924). 
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HOW RADIO TRANSMISSION MATCHED THE COLD WAVES 


These two curves, taken from Dr. 


spondence. Temperature ts above; 


Austin’s report, 
radio signal strength is below. The data are 


show a surprising corre- 


for January, 1924. 


THE WORLD'S LABORATORIES 


Static from Volcanoes 


Durinc the month of May, 1924, the great 
volcanic vent of Halemaumau in the Hawaiian 
Islands displayed a series of explosive spasms 
more marked than any recorded since the 
Islands were discovered by the whites. As an 
incident of these explosions vast clouds of dust 
were sent up on several occasions for a mile 
or more into the air. The United States Gov- 
ernment now maintains near the volcano a spe- 
cial observatory and a recent report of this 
observatory is devoted to the May eruptions.” 

One feature of this report has considerable 
radio interest. This is the curve showing the 
relation between the explosive activity of the 
volcano and the number of electric storms. 
There is a clear parallelism. The more explo- 
sions, the more storms. 

This agrees with the observation often made 
during volcanic eruptions that lightning can be 
observed to play through and around the vast 
clouds of ejected dust. Presumably the fric- 
tion of the dust particles on each other gener- 
ate static electricity which is responsible, in 
turn, for the electric disturbances. A volcanic 
dust cloud is probably a remarkably success- 
ful manufactory of radio static and if the 
radio fans in Hawaii happened to be tuned in 
during the eruptions of Halemaumau it is 
probable that they heard the eruption as well 
as saw it. 


Seismic Sequences 
United States 
Bulletin of the 
Hawaii), 


* “Volcanic Conditions in May: 
of the Eruption,” by R. H. Finch. 
Department of Agriculture, Monthly 
Hawaiian Volcano Observatory (Honolulu, 
vol. 12, pages 38-55 (May, 1924). 


The Mystery of the Atomic Sun 


Tue three things in the universe about which 
we know the least are just these three things 
which are most fundamental—the three things 
out of which everything that we know is made. 
They are the electron, the proton and the “dis- 
turbance in space” which we call ether waves. 

Matter is made—as everyone knows nowa- 
days—of atoms. Atoms are made of electrons 
and protons. The protons and some of the 
electrons form the central nucleus of each 
atom, the atomic “sun.” Other electrons re- 
volve around this nucleus much as the earth 
and the other planets revolve around the cen- 
tral sun of our solar system. From this atom 
ether waves go out, at times, as pulses of light. 
On the other hand, ether waves in the form of 
light or X rays or even radio waves, can 
sometimes affect the atom, even to disrupting 
it. This is the modern picture of the universe, 
a picture already sufficiently familiar to the 
readers of PoruLar Rapto.* 

Concerning the number, arrangement and 
motions of the electron planets in the atom we 
already have a great deal of information. We 
are learning much, also, about the relations of 
these electron motions to ether waves, to the 


” 


* See for example, “Bohr’s New Theory of Atoms, 
Porpurar Rapio for April, 1924, pages 319-327, and 
“Broadcasts from Atoms,” Poputar Rapiro for Decem- 
ber, 1924, pages 546-553. 
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Courtesy *‘Scientific American” 


ANOTHER STATIC FACTORY 


This view of a recent eruption in Hawaii shows 

the tremendous quantity of dust, all of it more 

or less electrified, which is shot into the air 
by volcanic activity. 


so-called spectrum lines with which the differ- 
ent atoms identify themselves in the light that 
they send out. But about the other essential 
part of the atom, its central sun or nucleus, 
our ignorance remains virtually complete. 

Therein lies the importance of an address 
made recently before the Franklin Institute, in 
Philadelphia, by Sir Ernest Rutherford in 
which Sir Ernest describes what has been 
learned, most of it by himself and his asso- 
ciates, about the disintegration and transmuta- 
tion of the chemical elements.+ 

An instance of natural disintegration is ra- 
dium, the atoms of which fly apart once in a 


+ “The Natural and Artificial Disintegration of the 
Elements,” hy Professor Sir Ernest Rutherford, Jour- 
nal of the Franklin Institute (Philadelphia), vol. 198, 
pages 725-744 (December, 1924). 
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AN AMERICAN INVESTIGATOR OF ATOMIC MYSTERIES 
Dr. F. S. Mohler, of the United States Bureau of Standards, is one of the American 


scientists who has been 


working actively on 


the facts of atomic structure, 


especially on the relations of the atoms to the production of light spectra and of 
other varietics of ether waves. 


while, ejecting electrons and other particles 
with explosive violence. Artificial disintegra- 
tion of other atoms has been accomplished by 
Sir Ernest by bombarding them with the fast- 
moving, very tiny “alpha-particles” shot out 
by radium and by elements like it. All these 
facts have been noted in this department. 

In his Philadelphia address Sir Ernest sum- 
marizes the evidence obtained from these vari- 
ous lines of investigation and proceeds to apply 
it to the elucidation of that most mysterious 
problem of what the central suns of the atomic 
systems are like. In the atom of aluminum, 
for example, there are a total of 27 electrons 
and 27 positive particles or protons. All of 
the protons and 14 of the electrons are 
crowded together in the atomic sun or nucleus; 
the other 13 electrons revolve around this 
nucleus as planets might. The nucleus contains, 
then, a total of 41 particles, protons and elec- 
trons. Nevertheless it is so small, Sir Ernest 
reports, that its outside diameter cannot be as 
much as a trillionth of a centimeter, the max- 
imum value being, in figures, 4 x 10° cm. 
This is about one twenty-five-thousandth of the 
diameter of the aluminum atom as a whole. 

If one imagines, therefore, an aluminum 


atom enlarged so that it is a kind of compli- 
cated solar system the outer orbits of which 
are a mile across, all the protons and half of 
the electrons will be concentrated in a small 
central sphere about two feet in diameter. It 
is the nature of the forces active within this 
relatively tiny central sphere—the nucleus— 
that constitutes the greatest present problem of 
atomic physics. 

It is probable, Sir Ernest believes, that these 
forces within the nucleus are somewhat differ- 
ent from the ordinary electric attractions which 
control the movement of the planetary elec- 
trons and of the larger electric forces which 
we are familiar with in electrical engineering. 
There is evidence that the potentials within the 
nucleus may exceed 2,000,000 volts and that 
the usual laws for the attraction of unlike 
charges and the repulsion of like charges may 
break down. 

More important still, there is reason to sus- 
pect, Sir Ernest concludes, that an electron and 
a proton may sometimes unite into a more or 
less stable combination, forming a sort of 
monagamous unit which he calls a “neutron.” 
Out of such neutrals, arranged in various wavs 
inside the atomic nucleus, the nuclei of all the 


IN THE WORLD'S LABORATORIES 


various chemical elements may be imagined to 
be built up. | 

It is probable that the aggregate of neutrons 
or of other particles inside the atomic nucleus 
must be thought of as in vigorous motion, 
rather than being merely stuck together as 
though glued each to each by electric attrac- 
tion. Inside the nucleus, as outside it, the atom 
is essentially a fragment of motion. 

We have been astonished in the past two 
decades at the succession of discoveries which 
disposed of the former idea that atoms were 
mere inert bits of matter, replacing this idea 
with the concept of the rapid and complicated 
planetary motion of the outer electrons. The 
atomic sun, when we thought of it at all, we 
have passed by as probably merely a clump of 
protons and electrons. This, it appears, ts as 
far from the truth as was the earlier idea of 
inert atoms. Inside the nucleus, too, there is 
a vast and continual activity. 


Ultra-short Waves from a 
Mercury Arc Lamp 


Reapers of Porutar Ranio will remember 
the remarkable experiments of Nichols and 
Tear in the production of very short radio 
waves, which experiments Dr. Nichols himselt 
presented to our readers.* By this work the 
part of the ether-wave series assigned to heat 
waves and to infra-red light was linked for 
the first time with the series of electric ether 
waves like those used in radio. 

After the publication of this work in 1923 
Dr. Nichols and Dr. Tear continued the ex- 
periments. Dr. Nichols was reading a report 
of them to the National Academy of Sciences, 
in Washington, when he was taken with the 
heart attack which caused his sudden death. 
The complete report of the later work has now 
been prepared for publication by Dr. Tear.f 
1 Specialists will find in the new paper some 
additional details of apparatus and methods 
not contained in the earlier; preliminary pub- 
lications of the work. To the radio fan the 
most interesting new fact is the isolation of 
electric waves—essentially radio waves—from 
the “light” sent out by a mercury-vapor arc 
lamp, the same general kind of lamp as is used 
by photographers and motion picture producers 
to provide an intense bluish light. 

The light of such mercury lamps contains a 
number of bright lines in the visible part of the 
spectrum. Dr. Nichols and Dr. Tear filtered 
out this visible light by means of opaque 
screens. They got rid, also, of the invisible radi- 
ation lying in the well-known infra-red region, 
the radiation consisting of waves only slightly 
longer in wavelength than the waves of vis- 
ible red light. There was a residue of radia- 
tion. This was detected and measured by 
methods similar to those employed for the very 


e “The Shortest Radio Waves Ever Produced by 
Man,” by Ernest Fox Nichols. Popu ar Rapio, vol. 4, 
pages 22-29 (July, 1923). 

t „Joining the Infra-red and Electric-wave Spectra,” 
by E. F. Nichols and J. D. Tear. The Astrophysical 
oe (Chicago), vol. 61, pages 17-37 (January, 
19 A 
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short radio waves and which were described 
by Dr. Nichols in his paper in PorpuLar Rapio. 

The result is the detection oi mercury-lamp 
rays having wavelengths as long as .42 milli- 
meter. Since the previous work (since re- 
peated) had led to the discovery of true radio 
waves as short as .22 millimeter, it is apparent 
that the mercury lanp has been made to yield 
ether waves clearly within the true radio range. 
Thus we have another definite proof of the 
essential identity of radio waves and light 
Waves. 

It is worth noting, too, that the ether wave 

series no longer provides any gaps to be 
filled—in imagination—by new and mysterious 
kinds of radiation. Such unknown “rays” have 
been dragged in many times to explain facts 
not yet understood. 
_ It remains possible, of course, that there ex- 
ist waves still shorter than the gamma rays 
from radium. Very long radio waves are 
equally possible. Both ends of the series are 
perhaps extensible. But there are now no un- 
known gaps in the middle of it. 
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THE COMPLETE ETHER-WAVE SERIES 

All the gaps in the ether-wave series have now 

been filled, as ts indicated by this diagram 
prepared by Dr. Teur. 


“TROUBLE 
SHOOTING” 


CONDUCTED BY S. GORDON TAYLOR 


Every radio receiver requires a careful balancing of all of its parts tf the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the location of the 
receiver. This department ts conducted for the special benefit of readers who have built the 
radio receivers described in PoputarR Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. 


Another Amplifier Combination 


In the “Trouble Shooting” department of 
the June issue the connections were shown 
for combining the crystal receiver and the one- 
stage dry-cell tube amplifier which were de- 
scribed in the series of ‘“How-to-build” 
articles for beginners, in the June and Feb- 
ruary, 1925, issues. 

The beginners’ article elsewhere in this 
issue covers the construction of a two-stage 
resistance-coupled amplifier which also uses 
dry-cell tubes. Inasmuch as this new ampli- 
fier is especially designed for use in conjunc- 
tion with a single-stage transformer-coupled 
amplifier, it works out exceptionally well when 
added to the combination described in the 
“Trouble Shooting” department last month. 


THE REAR VIEW OF THE CONNECTED UNITS 


A front view of the combination is shown in Figure 2. Excellent loud- 
speaker volume of high quality is obtained from this combination of units. 
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Ficure 1: 


The combination of these three units will 
provide good loudspeaker volume of excep- 
tional clarity. The crystal detector is noted 
for its faithful and distortionless reproduction; 
and the resistance-coupled amplifier has a simi- 
lar reputation. For best results, however, it 
is advisable to use one stage of transformer- 
coupled amplification between the detector and 
the resistance-coupled amplification. 

In Figure 1 is shown a picture of these 
three units combined. To effect the combina- 
tion a slight change was made in the single- 
stage transformer-coupled amplifier. Bind- 
ing posts were installed along its right-hand 
edge to correspond with those at the left. 
Then by bridging connecting wires directly 


“TROUBLE 


across from one unit to another all are con- 
nected to the “A” battery and amplifier “B” 
batteries. It is then necessary to connect the 
batteries only to the right-hand end of the last 
unit as shown. Figure 3 shows the connec- 
tions for the middle unit after the suggested 
change has been made in its wiring. The new 
wiring, which has been added, is shown in 
dotted lines. The connection between units, 
and from the end unit to the batteries, are 
made clear in Figure 2. 

In case it 1s desired to use these two ampli- 
fiers with a receiver that has a vacuum tube 
detector instead of a crystal detector, the con- 
nections between the amplifier units, and from 
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these to the batteries, remain the same. In 
addition, however, the two lower left-hand 
binding posts of the first amplifier unit are 
connected across to the two “A” battery bind- 
ing posts on the detector unit. In that case 
the binding post on the detector unit which 
is to be connected to the positive connection 
of the “B” battery should be made direct to 
the 22'4-volt tap of the “B” battery and not 
to the “B+” binding post of the amplifier 
unit. If the “B—”’ connection of the detector 
unit 1s connected to the negative side of the 
“A” battery, as in the case of some detector 
units, it will be necessary to use a separate 
22!2-volt “B” battery for the detector. 


Single Control and the Four-circuit Receiver 


“THE following communication from Mr. J. 
C. Fitzgerald of Oshkosh, Wis., undoubt- 
edly will be of interest to many whose thoughts 
are straying in the direction of single-control 
receivers. Mr. Fitzgerald writes: 


“In order to be abreast of the times one 


must have a single-control radio receiver. 
For obvious reasons the four-circuit re- 


LOUD SPEAKER 


ceiver lends itself most readily to this 
method of control. In order to make such 
a receiver it 1s necessary only to use Rem- 
ler condensers of .0005 and .00035 micro- 
farad capacity instead of the Cardwell 
condensers specified in the October num- 
ber of Poputar Rapio. 

“Remove the shaft from one of them 
(this will determine the position of the 
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OBTAINING LOUDSPEAKER RESULTS FROM A CRYSTAL TUNER 


Ficure 2: 


The units described in the series of “Simple How-to-Build” articles 


can be combined to produce the results of large receivers. Here is a combination 


made up of a crystal recciver. 


(PopuLar Rapio, 


June, 1925), a one-tube, 


transformer-coupled amplifier (described in February, 1925, Poputar Rano) 
and a two-tube resistance-coupled amplifier (described on page 14 of this issuc). 
All the connections are clearly shown in the picture. 


Ficure 3: 
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CHANGES IN THE PICTURE WIRING 


DIAGRAM 


This drawing shows the single 
tube transformer-coupled amplifier with the 
four extra binding posts. The added connec- 
tions are shown in dotted lines and the original 
connections in heavy black lines. 


dial on the panel. Take your choice as to 
which shaft to remove), and mount the 
two on a piece of -inch thick hard rub- 
ber or other composition about 4 inches by 
6 inches in such a manner that their pro- 
truding composition gears  intermesh. 
They should be so arranged on this sub- 
panel that they make an angle of about 
135 degrees one to the other. This will 
provide plenty of clearance between the 
plates of the two condensers when they 
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are set at their minimum capacity, i.e, 
when the plates are all the way out. 


“A little care is necessary to mesh the 
gears so that the plates of the two con- 
densers are sct exactly alike. When the con- 
densers have been properly fastened to the 
small sub-panel, the whole assembly can 
be fastened to the main panel by means of 
three or four flathead bolts so placed that 
the heads are concealed by the dial. A 
6-volt, .3 ampere Walbert ‘Panelite’ in 
series with the ‘A’ battery switch, and 
placed directly above the dial, provides 
excellent light for tuning and shows when 
the set is turned on. 


“With this condenser arrangement no 
vernier dial is necessary. The regular 
Remler dial rotated through three hundred 
and sixty degrees provides for fine tun- 
ing. The selectivity, volume, sensitivity, 
and tone quality are at least as good as 
“ne other condenser arrangements are 
used. 


“By studying the accompanying photo- 
graphs, it will be noted that the Bradley- 
ohms are mounted on a shelf behind the 
panel. This shelf is supported by brackets 
fastened to the baseboard. It will also be 
noted that a universal Bradleystat is used 
to control the filament of the last audio 
tube. This enables one to use different 
tubes without the bother of changing 
amperites. A 216-a tube seems to be best 
in this stage. The jack was omitted from 
the first stage of this receiver because it 
is in use in a locality that has no big 
broadcasting station within a radius of 
200 miles. The jacks in the last two stages 
are of the filament control type. 


“The new Sodion tube (type D-21), used 
as a detector in this set seems to give as 
much volume and better tone quality than 
the usual UV-200 and uses only 4% am- 
pere current. 


“The two turns of ‘A’ coil shown in the 
pictures are shorted so they are in effect 
only one turn. 


“A smal fixed condenser in multiple 
with the last “4 meghom resistance some- 
times stops a high-pitched whistle that oc- 
casionally bothers in the last stage of four- 
circuit tuners. This trouble is sometimes 
due to mechanical coupling between loud- 
speaker and set. In the set pictured the 
loudspeaker unit, as well as the horn, rests 
on pieces of sponge rubber so as to mini- 
mize the transmission of mechanical vibra- 
tion to the set.” 


This single-control tuning arrangement sug- 
gested by Mr. Fitzgerald is an entirely prac- 
tical one—especially as the four-circuit tuner 
is particularly adaptable to the single-control 
principle. Some of the other changes men- 
tioned by Mr. Fitzgerald may also prove help- 
ful to owners of four-circuit receivers. 

The use of the Sodion tube (D-21) as a 
detector in this circuit has given satisfactory 
results in some cases but in others does not 


“TROUBLE SHOOTING” 


seem to work out well. Also, the use of a 
lower resistance in the grid circuit of the last 
tube—either 25 or .1 megohm—will usually 


The Five-tube 


(This set was described in PopuLcar Rapio 
for June, 1925) 


THE current supply for the heaters of the 
five tubes is obtained from the 110 volt AC 
house lighting lines, through a small step-down 
transformer. Such transformers are designed 
to deliver the specified output voltage on 110 
volt input, and will continue to deliver sufh- 
cient output voltage even though the input 
voltage, or the voltage of the lighting lines, may 
be somewhat less than 110. However, if the 
line voltage is too low the output voltage will 
also be too low for proper operation of the AC 
tubes. In some localities, for instance, the line 
voltage may not be more than 100 or 102 volts, 
and in such cases it 1s quite probable that the 
transformer will not deliver sufficient voltage 
to operate the tubes at maximum. 

In view of these conditions it is essential 
that the transformer used with the AC re- 
ceiver be capable of delivering proper output 
voltage regardless of how much the line volt- 
age may vary from 110 

A further condition required in the trans- 
former is that the voltage variation between 
taps be small. Transformers which have a 


variation of one volt or more between taps 
are not suitable. 


The voltage shouid be vari- 


Ficure 4: 
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eliminate any whistle there may be when the 
fifth tube is used. This remedy ts considered 
better than the use of a fixed condenser. 


AC Receiver 


able in steps of about one-quarter volt. 

The transformer mentioned in the article in 
the June, 1925, issue (Dongan type B-Special 
Transformer) has proved satisfactory for use 
with these AC tubes. It is capable of taking 
care of line voltages from 100 to 120 or even 
lower or higher than this. The tap switch 
which s mounted on the transformer includes 
hve taps to vary the output voltage in steps 
of approximately two-tenths of a volt. Three 
output terminals are also provided on this 
transformer instead of two as shown in the 
June issue. 

Where the line voltage is 110 or lower the 
leads from the tubes are connected to the two 
outside output terminals on the transformer. 
If the line voltage is higher than 110 the leads 
from the receiver are connected to the left 
hand and center terminals of the transformer 
(with the output terminals toward the ob- 
server). 

In most cases a voltmeter suitable for meas- 
uring alternating current voltage will not be 
available, but the proper connections to the 
transformer can be determined by trial. lf 
the output voltage is too high the receiver will 
tend to oscillate. On the other hand, too low 
voltage will result in decreased volume and 
probably an audible hum. 
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HOW THE TWO VARIABLE CONDENSERS ARE MESHED TOGETHER 
The baseboard layout is almost identical with that of the four-circuit 


receiver with resistance-coupled amplificr described in Poputar Rapto for October, 
1924. The only variations from the original receiver are in the arrangement of the 
Bradleyohms and the variable condensers. 


International 


REGULAR BROADCASTING MAKES ITS OFFICIAL DEBUT IN 


THE 


FLOWERY KINGDOM 


The “radio craze” swept over Tokyo, Japan, with the inauguration of regular 
broadcasting late in March. This snapshot shows some of the crowd that collectcd 
about the loudspeakers that were sct up in front of the more progrcssive shops. 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
— from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


HILE writing flattering paragraphs 

sprayed with Chypre is several hundred 
meters from being our oyster, we are really not 
as bad as some of our readers try to make us 
out. God knows, there is not a vistage of egg 
on our vest, we do not use a skullcap or a snuff- 
box and the knees and seat of our trousers are 
far from being shiny. The trouble is, it seems, 
that too many people take us seriously thinking 
that we are putting on a superior critical air 
with the avowed intent of showing the broad- 
casting industry that it is a very rank and a 
very junky affair. 

As a matter of fact, that is a long way from 
our aim. 

In the first place, who are we to dispute the 
artistic sense and theatrical judgment of our 
keen, studious and very alert directors of the 
radio? A lot of nerve we have to question the 
talent of the great big minds back of broadcast- 
ing. The very thought of it makes us feel weak 


and mean. What we are really trying to do, 
Dear Reader, and what we will do, if vou will 
laugh a little with us instead of writing very 
saucy letters about our sarcasm, is to make our- 
selves ridiculous by attempting to criticise 
something that is safely out of the zone of our 
esthetic sensibilities. It is our most sincere 
ambition to be another Merton of the Movies 
in the field of radio criticism and if we want to 
suffer through the mental anguish and the 
sacrifices that this entails, all's well and good. 
That’s our business. Keep right on writing 
your nasty letters if you must, our cross is not 


too heavy to bear! 
* * * 


Honors to WJZ 


Any broadcaster that will install a portable 
transmitter on a vacht in an effort to supply 
its listeners with the steaming hot news of a 
boat race, is, to our way of thinking, an in- 
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stitution dedicated to public good. During 
the Cornell-Princeton-Pennsylvania races, 
WJZ was Johnny-on-the-Spot with a small ra- 
diator (radio type) placed on an Elco crusier 
in the care of Major Andrew White. While 
the voice was a trifle mushy, the effort was 
essentially a pioneering one, and deserves noth- 
ing but sincere praise. 
* * * 


Rating the Announcers 


THE professors of New York University set 
out on a classical piece of research when they 
called together all of the New York station 
announcers to study their voices scientifically 
and to give them each a ticket telling them 
just where they stood on the scale of acoustic 
importance. The exhaustive data which they 
recently laid before the studio managers, 
were accumulated by the aid of a phonographic 
recorder into which each young man poured 
his silver voice for future reference. 

It is said that Mr. McNamee won the con- 
test by four-tenths of a point, which means 
very little to this gray old head. 

Brokenshire, who patronizes thousands 
daily from WJZ and who, had the contest 
been based on vocal cocksureness, would have 
put all competitors to shame, was a very close 
second. Mr. Granlund (NTG, WHN), this de- 
partment is sorry to report, made a very poor 
showing, pulling up to about seventh place. 


Kodel & Herbert 


1651 


Even the professors of N. Y. U. should know 
that you cannot expect too much of a phono- 
graph record. 

We have no desire to demonstrate sympa- 
thy with the aims of the learned men who 
designed and executed this unique contest. The 
results, though painstakingly gathered, amount 
to so much twaddle to this reckless old dumb- 
bell. When somebody tells us that Mr. Mc- 
Namee has a frequency superiority of four- 
tenths of a point over Mr. Brokenshire we find 
it difħcult to prevent ourselves from lapsing 
into a prolonged fit of laughter which would 
be strictly against the doctor’s orders. We 
can appreciate Nurmi doing a hundred yards 
in 9.16 but when Mr. Brokenshire is said to do 
a “Good night” in 86.9 (the meaning of this 
ħgure is still a total mystery) we feel like 
curling up in some cozy little corner and purr- 
ing ourself to sleep. 

We cannot help but believe that our ex- 
perimentally inclined professors made a serious 
mistake in this matter. The announcing ma- 
terial with which we have to work runs so low 
in grammatical and vocal efficiency that it is 
pure nonsense to compare one announcer with 
the other. One might just as well compare 
the cackle of a white leghorn with a pullet or 
the bark of a fox terrier with its miserable 
brother, the pomeranian. If several hundred 
new voices had been tested and labelled (not 
that the testing and labelling means a great 


“AND THEN JOHNNY WOODCHUCK SAID—” 
The days of summertime radio are upon us, and more receivers than cver are 
now being operated in camps, where the voices of the city penetrate when the 
day's work ts over. These fair vacationists are tuning in on a cot-time story. 
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deal) there might have been found a large 
number of persons who could express them- 
selves more pleasantly, more feelingly and 
more intelligently than any one of our present 
announcers. If announcing 1s to be improved, 
experimental material must come from without, 


not from within. 
* * 


Why Newspapers Are Wary of 
Broadcast Artists 


Tue American Newspaper Publishers As- 
sociation, always wary of the radio business, 
has recently decided that newspaper columns 
will remain closed to those who advertise on 
the air. No matter how beautifully the Eve- 
ready Trio or the Goodrich jazz band plays, 
and no matter how badly the readers of any 
particular paper desire to distinguish these 
music makers from all the rest of the or- 
chestras and trios listed, no effort will be made 
to extend this service. 

The greatest object of any newspaper, we 
have always been told by the big publishers, 
is that of giving service to its readers. Of 
course, we have always known that this is 
largely distilled bunk and that the sole object 
of any paper is that of landing the big national 
contracts. Service to the reader is carried 
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only to the point necessary to hold the pat- 
ponaee of the largest number of people pos- 
sible. 

National baseball is the biggest advertised 
industry in the United States, but our news- 
papers do not seem to object to turning over 
tons and tons of white space daily to help till 
the pockets of the baseball magnates. Radio is 
not the greedy user of space that baseball is, 
but our publishers, those great big-hearted fel- 
lows who burn with the desire to be of service 
to their fellow men, seem to begrudge every 
square inch of type space devoted to the sub- 
ject. 

The decision of the N. A. P. A. to omit the 
names of orchestras, unless they are paid to 
publish them, really shows just how much is 
thought of the “reader first” ideal to which so 
many of our publishers hold—for business 
reasons. 

k * > 

We quote from the J’tsitor, a religious 
S d circulated in the city of Providence, 
R. L: 
“May we hope to be pardoned for express- 
ing a very personal opinion of America’s 
wishy-washy, good-goody man, one Roxy? 
In things that are blatant and banal he is 
the supreme offender. How can a man be 
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EMBARKS ON SCIENTIFIC EXPEDITIONS 


One of the real services rendered by radio has been to arouse public interest 

in the activities of explorers. Like the MacMillan expedition, this little vessel, the 

CHARLES Bower, ts kecping the fans in touch with its adventures in the far north, 
by means of its transmitting apparatus. 
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expected to sleep nights having listened to 
his foolish sentimentality? How on earth 
is it possible for anyone to stomach Roxy's 
idiotic blessings end benedictions. We always 
see Roxy the alert business man behind his 
words. We have tried our best to throw 
the mantle of charity over this piously-in- 
clined entertainer, but we never turn from 
the radio without a picture of Roxy’s leer.” 

When an idle muser in type aims a squirt of 
nasty ink at Roxy, we usually get pretty well 
boiled up over it. As might be expected from 
most religious bigots, it seems that the ordained 
have a monopoly on blessings and benedictions 
and that should anyone outside God’s hand- 
picked followers communicate an honest bless- 
ing to his fellow men, he must be a shameless 
hypocrite and a soothsayer. Just remember this, 
because if you have not got a holy license to 
wish a friend well, you must be purveying 
your kindness for business reasons. 

That the writer of this malicious item never 
turns from the radio “without a picture of 
Roxy’s leer” admits very little for so pious a 
gentleman. Where is his tolerance, his pro- 
fessed Christianity? Where is his optimism: 
his well wishing? We could go ranting like 
this for a dozen pages, but that would be a 
silly thing to do. If we exploded every time 
we read the bigoted effusions of minds in 
religious strait-jaackets, we should be kept 
pretty busy nowadays. Perhaps it would be 
just as well to permit J. Frank Chase (Mr. 
Chase sent us the clipping), Secretary of the 
New England Watch and Ward Society, to 
come to the defense of Roxy. The letter says 
in part: 

“In a Metropolis where recently thirteen 
plays were claimed to be questionable and 
where scarcely a theater has escaped the 
scrutiny of censoring, ‘Roxy’ manages per- 
haps the largest theater in the world with 
three packed houses a day, and each per- 
formance ‘as clean as a hound’s tooth.’ 
Nothing offensive, nothing suggestive, noth- 
ing morally tainted, has ever, so far as I 
know, been witnessed at the Capitol, and yet 
it is a financial success and that in a city 
where jt is claimed a ‘classy show’ is the 
only one which pays. 

“The writer of the offending article calls 
Roxy in the face of that miracle America’s 
wishy-washy, good-goody man. I say Roxy 
is a proven genius—he is doing in his field 
in a fine, clean, manly way a miraculous piece 
of work. That man who can amuse his 
fellows with clean, wholesome recreation is 
a great public benefactor. 

“‘But he makes money out of it.’ 

“Well, suppose he does. It is better than 
making money out of the filthy. The man 
who can make clean things pay today is a 
supergenius, if theatrical managers are sound 
in their contentions. 

“As to his ‘foolish sentimentality,’ that opin- 
ion indicates the writer is lacking in hu- 
manity and has lost the milk of human 
kindness. The sentiment of Roxy is the 
manly, gentle type that a man feels when he 
speaks of ‘Mother.’ 
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Kadel & Herbert 
A “NON-BREAKABLE” VACUUM TUBE 
A demonstration of the new %4-ampere bulbs 


that are designed to reduce the losses due to 
breakage by radio fans. 


“I have been a constant radio fan and 
have yet to hear Roxy utter any weakly senti- 
mental stuff. In fact, he eschews such stuff. 
Perhaps his conversation with his artists may 
be what is alluded to. If so, I may say that 
all his artists highly respect and esteem him. 
He is the kind of big brother that awakens the 
intensest loyalty. Recently when a new 
member sang her first song, it was plain that 
she had stage fright and wasn’t doing her- 
self justice. It was wonderful to hear him 
restore her confidence by an encouraging 
word: ‘Now relax and be yourself, and try 
another one,’ and I imagine there was a pat 
on the shoulder, but when she sang at once 
again the miracle had been accomplished, and 
the tones were fine, firm and very true and 
correct. Roxy has the genius to discover 
merit and develop it by kindness. 

“But it is not artistic merit alone he de- 
velops. He has the genius to keep all around 
him ambitious to be true and noble. A medi- 
cal friend of mine who visited New York a 
few days ago commented on the artificialty 
of New York women with their paint and 
powder, but he said ‘I went to the Capitol 
and met Roxy’s girls and found them dif- 
ferent from other Broadway girls.” 
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CoNDUCTED BY WILLIAM G. H. FIncHu 


Tuis department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 
radio art. 


A Neutralized Tuned Radio- 
frequency Receiver 


Recervers that employ two or more stages 
of radio-frequency amplification that involve 
the use of two or more circuits tuned to the 
incoming frequency, and arranged so that each 
of two plate circuits has a tuned circuit that ts 
associated with it either by coupling or direct 
connections, sometimes produce undesirable re- 
actions or self-oscillations. This tendency to- 
ward self-oscillation is due largely to capacity 
coupling in the tubes themselves. 

John Scott-Taggart of London, England 
proposes, in the patents, Nos. 1,524,580 and 
1,524,581, to eliminate this evil by the proper 
use of condensers that are connected in the cir- 
cuits as shown in Figures l, 2, and 3. These 
condensers produce a reverse reaction effect 
that neutralizes the tendency of the radio-fre- 
quency amplifier to generate oscillations, there- 
by eliminating the “squealing” that might 
otherwise result. 


THE NEUTRALIZED TUNED 
RADIO-FREQUENCY CIRCUIT 
Figure 1: Scott-Taggart’s “neutrodyne” or 
neutralised tuned radio-frequency. Cl, C2, 
C3 and C4 are neutralising condensers. 


Vacuum Tubes in Transatlantic 
Cable Reception 


THIS invention covers a system for receiving 
and for definitely and sharply discriminating 
between signals in the form of current impulses 
or waves varying in amplitude. 

In numerous telegraph signaling systems in- 
telligence is conveyed by code impulses differ- 
ing from each other and arranged in various 
combinations to represent letters of the alpha- 
bet. These impulses are distinguished from 
each other by the employment of code com- 
bination impulses that differ in potentive. If 
the live impedance is substantially constant, 
these impulses also differ to the same degree 
in current strength. At the receiving station, 
in order that the impulses may be translated 
into observable form or recorded, it is neces- 
sary to provide apparatus which will discrim- 
inate between impulses varying in current 
strength. 

This patent, No. 1,514,753, was issued to 
Peter I. Wold of Schenectady, N. Y. and the 
circuit for it appears in Figure 4. This dia- 
gram shows how cable service has to depend 
on radio apparatus for best operation. 

Because of slight variations in the line im- 
pedance and in the electrical characteristics of 
the line, impulses differ in current strength 
when impressed upon the line at the trans- 
mitting end, reach the receiving apparatus 
somewhat distorted and the actual difference in 
current strength between succeeding impulses 
may be insufficient to enable the ordinary re- 
ceiving apparatus to translate or record them 
in intelligible signals. This is a big factor in 
transatlantic cable communication. 

This difhculty can be eliminated by this in- 
vention and discrimination between signaling 
impulses is made certain by interposing be- 
tween the usual recording and translating de- 
vices at the receiving station and electrical net- 
work in the nature of a marginal relay. This 
device responds, not in direct proportion to the 
strength of the received current, but discrim- 
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mates between small variations in current 
strength and substantial ditferences besides. 

A network having a stepped characteristic 
is provided by utilizing a number of vacuum 
tubes connected in parallel, each of which is 
arranged to pass currents between certain 
definite limits of current strength. 


A Novel Variable Condenser 


Cart A. Heremann of Washington, D. C. 
has invented a novel variable condenser (Pat- 
ent No. 1,525,778) wherein a useful variation 
of capacity may be had over an angle of rota- 
tion exceeding 180 degrees and approaching as 
near to 300 degrees as may be desired in any 
particular case. 

Another feature of this condenser is that it 
has several distinct ranges of capacity, which 
may be readily selected for service by mechan- 
ical or electrical means, or by both together. 


A Handy Radio Cabinet 


A New style of construction for a radio cab- 
inet has been patented to cover mounting the 
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FIGURE 2: 
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receiving apparatus on a slidable sub-base 
which is supported in suitable grids upon the 
base proper of the cabinet, resulting in quick 
and easy positioning and access to the appa- 
ratus mounted thereon. The patent is number 
1,527,890 and was granted to Samuel L. Miller 
of Chicago. 


A Convenient Design for a Radio 
Receiver Cabinet 


Patent No. 1.528.473 issued to Joseph B. 
Edwards of Chicago relates to a cabinet which 
will permit its top, rear or front part to be 
removed independently of the other to permit 
access to the various pieces of apparatus 
mounted in same. 

This type of cabinet construction should 
prove popular among those experimentally in- 
clined because of the ease with which one can 
quickly make an inspection or any changes 
desired. 


b 


A New Modulation System 


A NEW radio phone modulation system is 
disclosed on patent No. 1,528,047, issued to 


Frank Conrad of Pittsburgh, Pa. 


Another modification of Taggart’s invention, showing positions of the 


various neutralizing condensers in an inductively coupled radio-frequency amplifier 
circuit. 


FIGURE 3: 


A modified circuit arrangement in which the tubes are capaciatively 
rather than inductively coupled. 
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A Novel Grid Condenser 


A NEw patent discloses a method of employ- 
ing the base of a tube in such a manner that 
the base forms an integral part of the grid 
condenser and at the same time provides a 
convenient means for connecting the grid con- 
denser in the grid circuit. Figures 5 and 6 
show how the dielectric material 13, such as 
mica, is held in place by the metal element 
of the condenser in the form of a copper band 
10 which is clamped around the tube base by 
the means of a bolt and nut. This patent was 
granted to Robert C. Pitard of Jackson, Miss. 
under the number 1,523,893. 


A New Radio Transmission Idea 


In patent No. 1,468,250, S. O. E. T. Trost 
of London, England, suggests a scheme for 
impressing two oscillations on the antenna 
in such manner that they are opposite in phase. 
They therefore neutralize each other. Modula- 
tion consists in varying the phase of one of 
the oscillations so that the neutralization is no 
longer perfect. Thus a signal is sent out. 
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Figure 6: Peter I. Wold’s method for defi- 
nitely and sharply discriminating between 
received signals, 
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Fıcure 5: A view partly in elevation and 

partly in section of a grid condenser showing 

how the base of a vacuum tube is employed 
as one of the clements of the condenser. 


A Short Range Radio System 


Tus patent, No. 1,470,088, is a suggestion 
for the use in radio signalling of much longer 
waves than any now employed, waves the fre- 
quencies of which approach those of ordinary 
alternating currents. Frequencies of 500 to 
1,000 cycles are suggested, corresponding to 
wavelengths of 600,000 to 300,000 meters. It 
is claimed by the inventor, Fritz Lowenstein 
of New York, that these very low-frequency 
waves have utility in signalling over short 
distances, as for example, between the ships of 
a fleet at sea, and that they do not travel far 
enough to produce interference at a distance 
or to be readable by distant enemy stations. 


The New Birch-Field Receiver 


THE illustration on page 187 is that of a 
four-tube receiver embodying the new Birch- 
Field tuning unit, patent No. 1,488,310, desig- 
nated “A” (Figure 7). 

In radio receiving sets generally and more 
particularly in the less expensive sets, con- 
siderable difficulty 1s encountered in the recep- 
tion from stations at a distance and even in 
stations close by, due among other things to 
a lack of sharp tuning capabilities in the parts 
of such sets, and among the more important 
objects of the invention is the provision of a 
receiving set which, while simple in construc- 
tion and operation and inexpensive in cost, is 
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THE RECEIVER WITH THE NEW INDUCTANCE UNIT 


Fictre 8: 


The coil unit shown at A permits the variation of coupling between 


the primary and secondary from the outside of the cabinet, which has been removed 
for the photograph. 


nevertheless capable of very sharp and quick 
tuning and very efficient detuning. 

Where such receiving apparatus employs 
the inductive relationship of two induction 
members such as coils, it is obvious that the 
eficiency of the inductance will be dependent 
upon the extent to which the secondary cuts 
the lines of force about the primary, and this 
is a prime consideration in the mounting of 
induction members. 

The inductance members “A” are so related 
and associated that the secondary may be po- 
sitioned in any desired portion of the field 


FictreE 7: A top view of the drawing of 

Figure 5, in which 6 ts the tube base, 10 ts 

a metallic band and 13 is a band of diclectric 
material. 


about the primary; the provision of inductance 
members so associated as to permit of their 
Variation in position relatively to each other, 
so as to give maximum inductance, thereby 
resulting in rapid and sharp tuning, which is 
due to the way Birch-Field has mounted and 


associated the inductance or tuner units which 
permit a variation of their relative positions 
in more than one plane, and more particularly 
to permit of such variation by the operation 
of but one control; and permitting of angular 
variation of the inductance there between; and 
in a plurality of planes, one or more of the 
pancake type inductances are employed. 

Such a structure provides a method of ob- 
taining high efficiency, simplicity and sharp- 
ness in tuning at very low cost. 


Radio Picture Transmission 


C. Francis JENKINS, of Washington, D. C., 
in another of his patents (No. 1,533,422) dis- 
closes an apparatus for the transmission of 
photos, maps, and photo-messages by radio, 
and has for its principal object a construc- 
tion permitting continuous operating at high 
speed over an extended period. Another ob- 
ject is to secure a high degree of efficiency of 
the incoming radio signals, with as nearly 
perfect modulation as can be attained. 


A New Method for Manufactur- 
ing Condensers 


A PATENT was granted to W. R. Respess 
of Staten Island, for a method of manufac- 
turing condensers, patent No. 1,533,611, in 
which the metallic plates of a condenser are 
coated with a dielectric film. 


A Method of Eliminating the “B” Battery 


For several months the PoprLar Rapio LABORATORY has been working on the 


development of a “B” battery eliminator. 


The subject will be shortly treated in a 


constructional article in a near issue of this magazine, 
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bits of useful information that 


every radio fan ought to know. 


Radio vs. Barroom Stories 


THe placing of radio receiving sets in Brit- 
ish “pubs”—as the English call their cafés, has 
received official commendation from a magis- 
trate in Cornwall. An application for install- 
ing a radio receiving set in a public bar came 
to the attention of a magistrate who, in pass- 
ing upon it, said that it was desirable that 
radio sets be installed in pubs, on the grounds 
that it would be far better for people who 
came to drink to listen to the educational mat- 
ter broadcast than to sit about telling bar- 
room stories. 


* ka + 


Insurance Company Broadcasts 


“Health” 


A RraDIO “gym” has been opened by the Met- 
tropolitan Life [Insurance Company in New 
York City, and from it setting-up exercises are 
broadcast daily through stations WEAF, New 
York City, WCAP, Washington and WEEI, 
Boston. The exercises go on the air at 
6.45 A.M. for one hour. They are divided into 
three separate classes of twenty minutes each, 
beginning at 6.45, 7.05 and 7.25 o'clock. This 
carly morning program is supported by the dis- 
tribution of exereise charts and other literature 
that is designed to give a full measure of health 
value to the broadcasting. The exercises are 
conducted to music and timed to a cheerful 
tempo. 


$ + * 


Peru Starts Broadcasting 


Rapio broadcasting was started in Peru in 
March. The first station to be built in that 
country is at Lima; it is a duplicate of the 
famous London station 2LO, that was located 
at Marconi House. The Peruvian station’s 
call is OAB and its transmitting wave 360 
meters. About a thousand radio receiving sets 
have already been shipped to Lima from the 
United States. 


Sweden Gets the Fan Fever 


Since the first of the year, when daily radio 
broadcasting service from the new stations in 
Gothenburg and Palmo in Sweden were started, 
four thousand fans have taken out licenses in 
Gothenburg alone. It is reported that about 
11,000 crystal receiving sets, 30,000 headsets, 
4,000 tubes and almost 1,000 complete receiving 
sets, together with a large quantity of parts 
of all kinds, which amount to almost $300,000, 
were sold in a couple of months in Gothenburg. 


* * * 


Theatrical Managers and Broad- 
casters End Fight 


THEATRICAL managers in England have 
agrecd to give up their fight against broad- 
cast ng, on the condition that the company 
restrict their theatrical broadcast to twenty-six 
per year. In addition the British Broadcasting 
Company agrees never to broadcast first nights. 
It is also agreed that the portions of a play 
that are broadcast shall not take up more than 
twenty-five minutes.in all. This may be taken 
all at once, or split up among the various acts. 


* * * 


What Parisian Fans Pick Up 


BROADCASTING is carried on in the Paris 
district by the Eiffel Tower, the Société Fran- 
caise Radio-Electrique and the Superior School 
of the Postal, Telegraph and Telephone Ser- 
vices of the French Government, reports John 
Farr Simons, of the American Consulate in 
Paris to Porutar Rapto. The wavelength 
used by the Eiffel Tower is 2,650 meters; the 
principal items broadcast are weather reports. 
stock exchange news and a radio concert 
every evening. The wavelength used by 
the Société Francaise Radio-Electrique is 1,750 
meters, which broadcasts two radio concerts, 
one in the afternoon and the other in the eve- 
ning. The Superior School broadcasts on a 
wave of 458 meters: its program includes 
educational subjects and an evening concert. 
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Weather Forecasts by Radio 


HERE is a list of the radio stations in the 
United States and territories which are 
broadcasting the official weather forecasts in 
co-operation with the United States Weather 
Bureau at Washington, as compiled by B. 
Francis Dashiell. As the weather forecast 
for the State in which the listener resides is 


LIST OF STATIONS THAT BROADCAST 
WEATHER FORECASTS 


City State Station 
Altoona, Pa fiat ou ee wea oe bars WFBG 
Ames, Tad 4ed ob oe Bae aa ae WOIT 
Atlanta, a re oS a ek Gen a WSB 
Auburn, Ala Se Gin a Saw eees LEEW OY 
Austin, Tekanna eens we BO oie WCM 
Baltimore, Mdee edai ina a TRA WCAO 

WCBM 
WGBA 
Boise, Tdas..c vic 602 28 ese BAM 
Boston, Mass .WGI 
WNAC 
Breckenridge, Minn................. KFUJ 
Buffalo, ING ica case bee ee eae WGR 
Canton N. Y... WCAD 
Charlotte, Ni Aaa eee Bee WBT 
Chicago, TW oc ee eke WAAF 
WGN 
WLS 
KYW 
Cincinnati, oe wees ale e E Bee WLW 
Cleveland, O... onasan WEAR 
Columbia, Mo. WAAN 
Columbus, On ea a a na ee WBAV 
WEAO 
Dallas, Tekin nia seve dekh ee oat WFAA 
WRR 
Davenport, laer So 4G ee teens WOC 
Denver, Col..... KLZ 
KOA 
Des Moines, Ta. WHO 
Detroit, Miclise ss eecu eb eh-sek WCX 
WWJ 
Devils Lake, Nee ees oes eh lewareet WDLR 
Evansville, Ind. WGBF 
Fargo, N: cet eters Bio's bce awe WDAY 
WPAK 
Fond du Lac, “Wiss. 63s cis dee teu ees K FIZ 
Fort Worth, OR lcd nate aan hte WBAP 
Fresno, Calg chet bene dace eae KMJ 
Galveston, TEX eoa Oe eed FY FLX 
Grand Rapids, Mich.................- WBDC 
WEBK 
Havre, Mont ..KFBB 
Honolulu, T.H ..KGU 
Hot Springs, Ark. .. KTHS 
Houghton, Mich ..WWAO 
Houston, IRS SIE EEE WEAY 
Indianapolis, Ind................... WFBM 
Jefferson City, Mo.............. ..WOS 
Kansas City, Mo..............0008- WDAF 
WHB 
La Crosse, WiSe oe ave oe aes as a a WABN 
Lafayette, Inda aaa e e e WBAA 
Lancaster, Pan cis ep EOE EE S WDBC 
Lansing, NIGH of bens eens ed teeta WKAR 
WREO 
Lincoln, Neb...... WCAJ 
WFAV 
Lockport, NES 342d She saien a ww MAK 
Los Angeles, Cal sos 4 tie aidaces KFI 
KHJ 
Louisville, 333 eee eee ae WHAS 
Madison, WS sc Sand Barataria WHA 


Wavelength 


278 
270 
428 
250 
268 


275 
229 
254 
275 
261 
280 
242 
319 


Time of Broadcasting 
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almost always the only one desired, it is nec- 
essary merely to tune in for the nearest sta- 
tion that broadcasts for 
the radio receiver at the indicated wavelength 
at the scheduled broadcasting time. 
used is local for the station indicated. 
list is alphabetically arranged by cities, 
ing the stations, wavelength and local broad- 
casting time; the time stated is Standard Time. 


the State—setting 


All time 


The 
giv- 


190 POPULAR RADIO 


City Stale Stalion Warelengih Time of Broadcasting 
Manhattan, POaTSs. 4.0.5.6 are eee ee KSAC 341 12.00 noon. 
Memphis, Tente ol ie a Scheuer wah WMC 500 10.30 A.M. and 9.30 P.M. 
Milwaukee, Wy Satin Gates aun ee he hace WCAY 266 10.15 A.M. 
WHAD 275 11.00 A.M, 
Minneapolis, Minn WCCO 416 10.30 A.M. and 10.00 P.M. 
Mobile, Ala. WEAP 263 12.00 noon. 
Moorhead. Minn WPAU 258 11.00 A.M. 
New York, N.Y WAHG 316 12.00 noon and 10.45 P.M. 
WEAF 492 12.00 noon. 
WHN 361 10.30 A.M. and 11.00 P.M. 
WNYC 520 10.30 P.M. 
WJZ 454 10.00 P.M. 
Norfolk, Neb. WJAG 270 12.15 P.M. 
Norfolk, Va.. WTAR 201 6.00 P.M. 
Norman, Okla WNAD 254 2.00 P.M. and 9.15 P.M. 
Oakland Cal KGO 299 1.30 P.M. and 6.45 P.M. 
KLX 510 7.15 P.M. 
Orange Teku ile aa Sy ares oh KFGX 250 11.45 A.M. 
Omaha, Neb WIAK 278 10.20 A.M. and 1.30 P.M. 
WOAW 5.6 10.00 P.M. 
Osseo, Wisesa m b540n oho WTAQ 254 12.15 P.M. 
Peoria, 1m.. .WJAN 273 10.30 A.M. 
Philadelphia, “Pace tid asave- cag aeaaus WIP 508 1.30 P.M. and 6.00 P.M. 
Woo 508 11.30 A.M. and 10.00 P.M. 
Phoenix, Ariz KFAD 360 5.30 P.M. 
Pittsburgh, Pa. KDKA 309 12.30 P.M. and 10.00 P.M. 
Portland. Ore ee a ibe eo KFEC 248 12.00 noon and 6.00 P.M. 
KGW 485 11.30 A.M. and 7.30 P.M. 
Providence, R. I WEAN 270 11.10 A.M. and 5.40 P.M. 
WJAR 306 12.00 noon and 4.00 P.M. 
Raleigh. NaC os . WFB 252 12.30 P.M. and 3.00 P.M. 
Rapid City. S. D.. WEA 240 10.30 A.M. and 1.30 P.M. 
Rochester, N. Y.. ... WHAM 278 2.55 P.M. 
Saginaw, Michi eee e aanas WABM 261 9.15 A.M. and 5.00 P.M. 
St. Louis, Mo WEW 248 11.00 A.M. 
KSD 545 10.00 A.M. and 10.00 P.M. 
Salt Lake City, Utah.. KDYL 306 7.00 P.M. 
San Antonio, Tex.. WOMI 395 10.30 A.M. and 12.15 P.M. 
San Juan, PAR dree a e e eins WKAQ 341 9.00 A.M. and 9.00 P.M. 
Schenectady, N.Y. .WGY 380 11.45 A.M. 7 
Scranton, Pa. WQAN 250 12.20 P.M. and 4.00 P.M. 
Seuttle, Wash KFOA 450 8.15 P.M. 
KFQX 233 7.00 P.M. 
KJR 384 7.30 P.M. 
Shenandoah. Ila.. KFENF 266 12.00 noon and 9.45 P.M. 
Sioux City, la.. WEAU 275 10.15 A.M. 
Syracuse, N.Y WFBL 252 1.00 P.M. 
Springfield, Mass WBZ 331 10.00 P.M. 
State College, N.N KOB 349 11.55 A.M. and 9.45 P.M. 
Stevens Point, Wis. WLBL 278 9.45 A.M. and 12.30 P.M. 
Storrs, Conn WABL 275 12.00 noon. 
Tampa, Fla WDAE 273 5.00 P.M. 
Trenton, N. WOAX 240 11.00 A.M. and 12.15 P.M. 
Washington, D.C NAA 435 10.05 A.M. and 10.05 P.M. 
WRC 469 10.00 P.M. 
Wichita, Kans WEAH 268 10.40 A.M. 
Yankton, S. D.. .WNAX 244 10.00 A.M. 


Building Sets Is Popular 
in Holland 


Most radio fans in Holland prefer to build 
their own sets, according to recent reports 
from Amsterdam and consequently few pur- 
chasers of complete sets are to be found in 
the Netherlands. Dutch amateurs prefer the 
“three honeycomb-coil system,” few using 
variometers or variocouplers. The Dutch have 
licensed six broadcasters; a tax of 100 florins 
a year is levied for an hour a week of broad- 
casting. The Government itself, however, 
plans to erect a station, but listeners in of 
the Netherlands may still listen to radio con- 
certs from British, German, French, Belgian 
and Swiss stations. The recent formation of 
a dealers association is expected to aid in 
popularizing radio in Holland. 


Permits to Buy Sets 


Potisu radio regulations are reported to be 
so severe and complex that dealers are required 
to demand official permits of customers before 
they can sell complete receiving sets or loud- 
speakers. Despite the regulations and a sales 
tax of 20 percent on imported apparatus, radio 
has become a craze in Poland. Receiving set 
licenses are granted to only citizens of age. 
and fees are levied upon listeners by the gov- 
ernment and by the broadcasters. 

* * +> 


Antt-antenna Ordinance 
Becausk of the various objections raised 
against antennas on roofs by Berlin chimney 
sweeps, a city ordinance has been passed to the 
effect that all radio equipment over roofs with- 
in the city limits must come down. 
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THis department is conducted by Poputar:-Rapio Laporatory for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory is noted in these columns. 


AERIALS 
Spring aerial and counterpoise; Mack Co. 


AUDIO-FREQUENCY TRANSFORMERS 


“Marle” audio-frequency transformer; Marle En- 

gineering Co. 

Mar-Co” audio-transformer; Martin-Copeland 

, audio-frequency transformers; Maxum 

„Radio & Electric Co. 

S EDE amplifying transformer; R. Mitchell 
‘o. 

Audo TE gency transformer; Modern Flectric 
Mfg. Co. 

Pak ull transformers; Modern Electric Mfg. 
o. 

“National? andio-frequency transformer; Na- 

tional Transformer Mfg. Co 


ander quency transformer; New York Cuil 
0. 


BATTERIES À 
“Red Seal’ dry batteries; Manhattan Electrical 
Supply Co. 
“Eveready” storage “4” batteries; National Car- 
bon Co., Inc. 
“Eveready” drv-cell “A” “B” and “C” batterics; 


National Carbon Co., Inc. 
“Novo” “B” batteries; Novo Mfg. Co. 


“B” BATTERY ELIMINATORS 


Mayolian B-Supply; Mayolian Radio Mfg. Co. 
Mayolian A.C. transformer unit (for eliminator); 


Mavyolian Radio Mfg. Co. 
Mavolian D.C. filter’ unit 
Mayolian Radio Mfg. Co. 


BINDING POSTS 
“Read ‘em’ binding posts; Marshall-Gerken Co. 


CRYSTAL DETECTORS 


“DX-Alena”’ crystal; G. Everett Marsh, Inc. 
Miller-B-Metal crystal; A. H. Miller Radio Co. 


eliminator); 


(for 


Miller-B-Metal battery crystal; A. H. Miller 
Radio Co. 

Miller-B-Metal fixed detector; A. H. Miller 
Radio Co. 

Argentite crystal; Mineral Products Co. 

“M.P.M.” crystal; M. P. M. Sales Co. 

“Arlington” NAA crystal detector; Newman- 


Stern Co. 
N.44 meter tested crystal; Newman-Stern Co. 
DIALS 


Knobs and dials; R. Mitchell Co. 

4” “Accuratune’ dial; Mydar Radio Corp. 

“Accuratine”? micrometer control; Mydar Radio 
Corp. 


FIXED CONDENSERS 
Fired condenser; New York Coil Co. 


GRID-LEAKS AND RESISTANCES 
“Mar-Co” resisto coupler; Martin-Copeland Co. 
“Mar-Co”’ variable grid-leak; Martin-Copeland Co. 
Resistance mountings; Leshe F. Muter Co. 


A FIXED CARBORUNDUM CRYSTAL 


Name of instrument: Crystal detector. 

Description: This instrument contains a car- 
borundum crystal in permanent adjust- 
ment. The crystals themselves are 
mounted inside the glass cylinder with 
two brass caps holding the terminals at 
either end. The terminals are brought 
out to binding posts with a thumbnut on 
each terminal for fastening in the cir- 

i cuit of the receiving set. 

Usage: In any receiver that employs a crystal 
detector for rectification. 

Outstanding features: Compact. 
adjustment. Long life. 

Maker: The Carborundum Co. 


Needs no 


{d detector that needs no adjustment. 
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od toroid coil equipped with soldering lug 


terminals 


Resistanecs,; Leslie F. Muter Co. 


“lesim-Co grid-leak; Michigan Elec. & Mtg. Co. 


Variable grid-lcak; New York Coil Co. 
HEADPHONES 


“Red Scal” headset; Manhattan Electrical Sup- 


ply Co. 
“Repeater” phones; Moss-Schury Mfg. Co. 
“Mosart-Radtoceive” headset; Mozart-Grand Co. 
“Murdock” phones; Wm. J. Murdock Co. 
“Red-Head” phones; Newman-Stern Co. 


INSULATORS 


eintenna-lead-in insulator; Leslie F. Muter Co. 


Bakelite hot-moulded insulator; W. G. Nagel 
Electric Co. 
JACKS 


“Mar-Co” shur-grip jacks; Martin-Copeland Co. 
Non-solder jack; Metro Electric Mfg. Co. 
Jack; Wm. J. Murdock Co. 


KITS 


8-tnbe Superheterodyne kit; Moskowitz & Her- 


bach. 


“National” Regenaformer kit; National Co., Ine. 


Kit for Roberts’ circuit: J. Nazeley Co. 
Superheterodyvne kit; New York Coil Co. 


LIGHTNING ARRESTERS 
Guardian Arrester; Leslie F. Muter Co. 


Lightning Arrester No. 200; Leslie F. Muter Co. 


LOOPS 


“Red Seal’ Map-loop; Manhattan 


Electrical 


A NOVEL RADIO-FREQUENCY TRANS 
FORMER 


Name of instrument: 
transformer. 


Description: This transformer is wound ina 
semi-toroid form and consists of two 
windings, primary and secondary, con- 
nected in the plate circuit of one tube and 
the grid circuit of the following tube re- 
spectively. The turns are wound so that 
the outer edge of the turns is in a 
single layer and the sides and the inner 
edges are shifted regularly out of place. 
one above and one below the adjacent 
turns. This construction of winding 
gives a rigid winding and at the same 
tine limits the external magnetic re'd 
to the smallest physical dimensions. 


Radio-frequen:s 


Usage: In a radio-frequency circuit as an in- 


ter-stage coupling unit. 
Outstanding features: Toroid shape. Low 
external nelds. Neat appearance. 


Maker: Allen D. Cardwell Mfg. Corp. 


Supply Co. 

“Marion” folding loop aerial (with compass); 
Marion Electrical Mfg. Co. 

Suportena folding loop; J. Nazeley Co. 

Portena folding loop; J. Nazeley Co. 

LOUDSPEAKERS 

“Magnavox” reproducers; Magnavox Co. l 

“Manhattan” loudspeaker; Manhattan Electrical 
Supply Co. l 

“Morrison” loudspeaker; Morrison Laboratorics, 
Inc. 

“Mosart” loudspeaker; Mozart-Grand Co. 

“Atlas” loudspeaker; Multiple Electric Products 
Co., Inc. 

“Murdock” loudspeaker; Wm. J. Murdock Co. 

“Music Master? loudspeaker; Music Master 
Corp. 

“National” Dual amplifiers; National Transformer 
Mfg. Co. 


MISCELLANEOUS ACCESSORIES 


“Malone-Lemmon” Control-o-meter; 
Lemmon Products. 
Points: Marshall-Gerken Co. 
“Switch” lever; Marshall-Gerken Co. ` 
“Mar-Co” multi-connector; Martin-Copeland Co. 
“Bull Dog” mast seat; Mast Seat Mfg. Co. 
“Mitchell” battery connector; R. Mitchell Co. 
“Mitchel” antenna tensionator; R. Mitchell Co. 
Mounting plates; R. Mitchell Co. 


Malore- 


Brackets: R. Mitchell Co. 
Aloon radio log; Moon Radio Corp. 

Morrison toner; Morrison Laboratories, Inc. 
B-Radicator; 


*Mu-Rad” 
Inc. 


Mu-Rad Laboratories, 


e ee 


A HANDY WIRE CUTTER 
Name of instrument: Cutting pliers. 
Description: 


for cutting wires made of very üne 


quality steel with smooth running bear- 
There 


ing and convenient hand grip. 
are no rough edges on the tool to irri- 
tate the hands. 

Usage: In the laboratory or workshop for 


cutting wire in constructing or installing 


radio apparatus. 

Outstanding features: Handy size. Good per- 
manent cutting edges. Smooth action. 
Smooth finish. Light weight. 

Maker: Winchester Repeating Arms Co. 


A well-made hand instrument 


Cutting pliers that are useful in wiring 
up a set 


„e 


WHAT’S NEW IN RADIO APPARATUS 


A SUBSTANTIALLY CONSTRUCTED SOCKET 


Name of instrument: Vacuum-tube Socket. 
Description: socket for standard tubes con- 
structed completely of bakelite with four 
connection fingers of phosphor bronze 
and terminals, including in one piece the 
fingers and soldering lugs. The top cf 
the socket is held in a small circular 
flange of nickel plated brass which pre- 
vents the edge from breaking out. 
Usage: For mounting standard makes of 
vacuum tubes. 
Outstanding features: 
Good contact. 


pact. 
Maker: Walbert Mfg. Co. 


High conductivity. 
Neat appearance. Com- 


“Mu-Rad?” Recto-Filter; Mu-Rad Laboratories, 
Inc. 
Instant Adjustable Ground clamp; Leslie F. 


Muter Co. 
All-Radion products; 

Turning Co, 
Bakelite form for spider-web coil; J. 


New York Hard Rubber 
Nazeley 


Co. 
2-stage R. F. amplifier; Norden-Hauck, Ine. 


PANELS 
Panel; Marshall-Gerken Co. 

PHONE PLUGS 
“Mar-Co” switch plug; Martin-Copeland Co. 
“Mar-Co? multi-plug; 


Martin-Copeland Co. 

Automatic shock-proof phone plage Leslie F. 
Muter Co. 

PHONOGRAPH ATTACHMENTS 


“Red Seal’ phonograph attachment; 
Electrical Supply Co. 

Phonograph attachment; 
Inc. 

“Atlas”? phonograph attachment; 
tric Products Co., Inc. 

“Accnratune” phonograph 
Radio Corp. 

POTENTIOMETERS 


Armorclad potentiometer; 
POWER AMPLIFIERS 

“Magnavox” power amplifiers; Magnavox Co. 
RADIO CABINETS 

Solid mahogany cabinet; Nassau Cabinet Co. 


RADIO-FREQUENCY TRANSFORMERS 


Manhattan 

Laboratorics, 
Multiple Elec- 
Mydar 


Morrison 


attachment; 


“Marle?” radio-frequency transformer; Marle 
Engineering Co. 
“Marum” radio-frequency transformer; Maxum 


Radio & Electric Co. 
Reflex transformer; Modern Electric Mfg. Co. 


Martin-Copeland Co. . 
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metal band and 


Equipped with 


reinforcing 
soldering lugs. 


Superformer; Moskowitz & Herbach. 

“National radiv-froeguency transformer; Na- 
tional Transformer Mix. Co. 
Radio-frequeney transformer; New York Coil 


O. 
Intermediate-frequency transformer; New York 
Coil Co. 
Self-balanced R.F. transformer; Nolte Mfg. Co. 
RECEIVING SETS 
“Magnavox”? broadcast receivers; Magnavox Co. 
“Magravor” combination sets; Magnavox Co. 
“Marshall? receiiers; Marshall Radio Products, 


v 
ine. 
Marwol” Al receiver; Marwol Radio Corp. 
‘ Let) i . ae . n 
Mercury receiver; Mercury Radio Products 


Co. 
Metrodyne Super-five receiver; Metro Electric 


O, 
“Michigan” recetver; Michigan Radio Corp. 
“Mirace” receiver; Midwest Radio Corp. 
Miller-B-Metal crystal set; A. H. Miler Radio 


o. 

Mohawk 5-tuhe receiver: Mohawk Electric Corp. 

“Moon” “Satterlee antennaless’” receiver; Moon 
Radio Corp. 

“Moon” Ultra-Five receiver; Moon Radio Corp. 

“Mozart” Baby Grand; Mozart-Grand Co. 

“Mu-Rad” receiver; Mu-Rad Laboratories, Ine. 


“Murdock” neutrodyne receiver; Wm. J. Mur- 
dock Co. 

“Somerset” receiver; National Air-Phone Corp. 

C-10 Navy Model Superheterodyne; Norden- 


Hauck, Ine. 

Improved regenerative superheterodvne receiver; 
Norden-Hauck, Inc. 

Standard loop superheterodyne receiver; Norden- 
Hauck, Inc. 

Superheterodvne C-7 
Hauck, Ine. 


(experimenters); Norden- 


RHEOSTATS 
Marshall-stat: Marshall Electric Co. 
Rheostat; Marshall-Gerken Co. 


“Mar-Co” rheostat; Martin-Copeland Co. 


A glass insulator molded in a single piece. 


A NEW GLASS INSULATOR 

Name of instrument: Antenna insulator. 

Description: This insulator is constructed en- 
tirely of a single piece of glass moulded 
into a form that includes four thin 
flanges and a larger center flange. The 
insulator is strong and its construction 
limits leakage to a low value even in 
bad weather. 


Usage: For insulating outdoor antenna 
wires. 

Outstanding features: Compact. Light 
weight. Strong. 

Maker: M. M. Fleron & Son, Inc. 
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This loop more nearly approaches the cylin- 
drical coil shape than the square type. 
SOCKETS AND ADAPTERS 
“Thorobred” socket; Marshall-Gerken Co. 


“Mar-Co” sockets; Martin-Copeland Co. 
Double contact tube socket; tigate Radio Mfg. 
C 


O. 
Antenna adapter ier standard loop superhetero- 
dyne receiver; Norden-Hauck, Inc. 


SWITCHES 
“Mar-Co” switches; Martin-Copeland Co. 
Keelock switch; Metro Electric Mfg. Co. 
“Se-Ar-De” automatic selector switch; R. Mitchell 


0. 
“NMac-kontrol’; Mack Company. 
Switches; Leslie F. Muter Co. 


TESTING INSTRUMENTS 
Radiometer; R. Mitchell Co. 
Dry cell tester; W. G. Nagel Electric Co. 
Ammeter; W. G. Nagel Electric Co. : 
High resistance voltmeters and wvoltammeters, W. 
G. Nagel Electric Co. 
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A HEXAGON SHAPED LOOP 


Name of instrument: Loop antenna. 

Description: A collapsible loop antenna that 
is supplied for final assembly by the 
experimenter. It contains three turned 
wooden arms which fit together and a 
special wooden base. The amateur winds 
the wire on the loop and connects it to 
the two binding post terminals that are 
furnished, 

Usage: As an antenna pick-up device for 
multitube receivers. 

Outstanding features: Well finished appear- 
ance, Good directional selectiveness. 
Easy to set up. Good appearance. 

Maker: R. B. Scribner Co. 


TUBES 


“Magnavox” vacuum tube; Magnavox Co. 
A-C radio tube; McCullough Sales Co. 


“Myers” tube; B. Myers Co., Ltd. 
Eveready vacuum tube, type 20l-a; Herman 
Nussbaum Sales Co. 


“Nutron” solodyne tube; Nutron Mfg. Co. 
Matched tube; Nutron Mfg. Co. 


TUNING INDUCTANCE UNITS 


180-degree variocoupler; Manhattan 
Supply Co. 

Control-o-meter; Malone-Lemmon Products. 

l'ariometers; Marshall-Gerken Co. 

“Mar-Co” tuner; Martin-Copeland Co. 

“Cockaday” coils; McConnell Cable & Specialty 


LG; 
“Se-Ar-De” coupler; R. Mitchell Co. 
“Precision” selector; Moskowitz & Herbach. 
Roberts units; J. Nazeley Co. 
Oscillator coupler; New York Coil Co. 
Journal filter tuner coils; Nolte Mfg Co. 
Journal one knob set coil; Nolte Mfg. Co. 
Wave trap filter coil; Nolte Mfg. Co. 


Electrical 


VARIABLE CONDENSERS 
“Red Scal? variable condensers; Manhattan Elec- 


trical Supply Co. 

“Mar-Co” super-vernier condenser; Martin-Cope- 
land Co. 

“Mar-Co” neutralizing condensers; Martin-Cope- 


land Co. 
Variable condenser; Mignon Electric Mfg. Corp. 
“Se-Ar-De”’ condenser; R. Mitchell Co. 
“National” condenser; National Co., Inc. 
Grounded variable low-loss condenser; New York 


Coil Co. ; 
Sclector variable condenser; with self-balanced 
coils attached; New York Coil Co. 
“Niagara” Mignon condenser; Niagara Sales 
Corp. 


The Government Should not Censor the Ether 


“Tre character of the matter sent out must be left to the stations 
themselves and they, in turn, must be governed by the wishes of their 


listeners. 


The public will unquestionably turn to the station from which 


it gets the most worthwhile material, and, in any event, interference by 
the Government in the character of programs would inevitably mean cen- 


sorship. 


It would become the negation of the fundamentals of free 


speech and free dissemination of information.” 


—HERBERT Hoover 
U. S. Secretary of Commerce 


CONDUCTED BY ALBERT G. CRAIG 


“B” Battery Eliminators 


THERE are now on the market a 
number of devices for furnishing plate 
current to radio receiving sets from the 
alternating-current and _ direct-current 
lighting lines. A “B” battery eliminator 
for direct current needs no rectifier. All 


that is necessary is some form of resist- 


ance device to bring the voltage down to 
a value suitable for use on the detector 
and amplifying tubes. In addition to 
this is necessary a filter circuit designed 
to eliminate any voltage variations in the 
supply current so that no hum will be 
discerned when the set which uses such 
a supply is connected to the telephones 
or loudspeaker. In some of these de- 
vices an electrolytic rectifier is used and 
in some a vacuum-tube rectifier is used. 
Some devices rectify both halves of the 
cycle and some of them only rectify a 
half wave. The full-wave rectifier is 
desirable. The rectifiers that use stand- 
ard UV-20l-a tubes should never be 
overloaded. In other words, if a multt- 
tube set is attached to such a device em- 
ploying, say, two UV-20l-a tubes, the 
current drawn through these tubes as 
rectifiers may be too great for the nor- 
mal filament emission and this will cause 
the tube to deteriorate rapidly. It is, 
therefore, imperative when using recti- 
fiers of this type with this type of tube, 
that a set should contain not more than 
five tubes and it should be equipped with 
“C” batteries to limit the total plate 


energy required for operation in order 
to make the tubes last a suitable length 
of time. 

If this is not done the filament emis- 
sion of the tubes will fall off rapidly and 
they will be worthless in about 250 or 
300 hours of operation. This is usually 
a serious trouble experienced when the 
uninitiated radio set user tries to operate 
a multi-tube set on such a device. 

Be sure that you limit the total plate 
current in your receiver with “C” bat- 
teries properly arranged so that you do 
not overload the tubes in the “B” eli- 
minator no matter what design it may be 
and then you will get proper results 
from the eliminator itself. 


Straight-line-frequency 
Condensers 


THERE is a great call at the present 
time for so-called straight-line- frequency 
condensers although there is not at the 
present time (and never will be) any such 
instrument. This is because it is impos- 
sible to make a variable condenser that 
will have a straight-line-frequency char- 
acteristic with all types of coils used in 
radio. The ultimate reason for this ts 
that all coils used in radio have some 
distributed capacity varying from a rel- 
atively small amount to quite a large 
value and this fixed shunt capacity across 
the variable condenser shifts the capac- 
ity across the circuit and throws out the 
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frequency curve from a straight-line 
characteristic. Therefore, even a con- 
denser especially designed for use with 
a theoretically perfect coil with zero dis- 
tributed capacity would not give a 
straight-line-frequency curve with any 
type of coil now on the market. Any 
specific condenser which claims to be a 
straight-line-frequency condenser is so 
only with one specific type of coil for 
which the condenser has been designed 
to operate in conjunction with. In other 
words, manufacturers will find that they 
will have to design a coil to go with 
their straight-line condensers in order to 
be able to substantiate their claim that 
their condenser is a straight-line-fre- 
quency condenser and this same con- 
denser, when used with a coil of different 
distributed capacity, will show a curve 
for the frequency characteristic instead 
of a perfectly straight-line. When buy- 
ing such a condenser be sure that you 
also obtain the coil that the condenser 
was calculated to operate with, if you 
desire an absolutely straight-line char- 
acteristic. 


The Application of Simplified 
Control to Tuned Radio- 
frequency Receivers 


ELIMINATING one or two dials from 
the ordinary triple control tuned radio- 
frequency receiver can be accomplished 
by employing some of the double or triple 
unit variable condensers now on the mar- 
ket. The use of this simplified unit will 
enable much quicker and more accurate 
setting of the dial with a considerable im- 
provement in the results obtained from 
the receiver. A multi-unit condenser to 
be employed satisfactorily should have 
matched units, that 1s, all of the separate 
capacity units should be so fixed on the 
shaft that the capacity of all three will be 
the same (or practically so) for any set- 
ting of the main dial. This is important 
when a triple unit condenser is used for 
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the receiver. An easier combination, and 
one that is probably more practical, would 
be the use of a single condenser for tun- 
ing of the antenna circuit and a double 
unit for tuning simultaneously the two 
succeeding circuits. Be sure to obtain a 
multi-unit condenser of this type that 1s 
matched within at least five percent varia- 
tion. 


One Stage of Radio-frequency 


THE addition of a single radio-fre- 
quency tube to an ordinary receiver or 
one of the regenerative type will enable 
the user to tune considerably sharper 
with his present set and at the same 
time to increase his distance range. 

Particularly is this single tube an im- 
provement when used with a closely 
coupled regenerative receiver. Its func- 
tion in this case would also include the 
prevention of radiation by the regener- 
ative receiver. This is especially true if 
the single stage of radio-frequency am- 
plification is neutralized by one of sev- 
eral closely allied methods of the bridge 
principle. 


The Application of Varnish to 
Radio Coils 


In general, the use by the amateur of 
varnish or shellac in coils should be avoid- 
ed. This is because the amateur or radio 
fan seldom has access to the right kind 
of varnish or knows how to apply it. 

Certain forms of high-grade varnish 
have been found (when applied in ex- 
tremely thin coats) to increase the dis- 
tributed capacity of a coil only slightly, 
and the losses incurred through this in- 
crease have been found to be less than 
the losses due to leakage through the 
coil when left dry in a humid atmos- 
phere. 

In some cases using a varnish of the 
right kind the over-all resistance at radio 
frequencies has been unexpectedly found 
to be reduced by the application. 
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Its a genuine UV201-A 
only when it bears 
the name Radiotron 


and the RCA mark 


WD-11, WD-12, UV-199, UV-200, and 
UV-201-A are the type names of Radio- 
trons. They belong to Radiotrons only. 
To be sure you are buying the genuine, 
look for the name Radiotron and the 
RCA mark on the base. Then you are 
sure of quality. 


Radio Corporation of America 
New York San Francisco 
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AN RCA PRODUCT 


The Best 1n Radio Equipment l 
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The Brandes Speaker—Type Ha simple, attractive quality hom with a smart antique finish. Adjustable. $18; 


¢ /icoustics by Brandes 


IS 


COUSTICS is the science of 


sound. Radio acoustics is 


the science of transforming elec- | 
tricalimpulsesinto audible sound. . 
study . . 


—the new and absorbin 
of real reproduction of voice 
and music. And in this field 
Brandes have been pioneers since 


1908. _ 
Today, along with an era of re- 


markable new speakers by 


_ Brandes, has dawned an epoch of 


Brandes acoustics built into bet- 
ter radio sets. 


So, whether you buy a set and a 
speaker or a set with a self-con- 


tained speaker, insist on “Acous- 


tics by Brandes” and be assured of 
finest tone quality and uniformly 
good reproduction. 
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The Progressive Policy of POPULAR RADIO is 
Serving the Interests of Science 


“PoruLar Rapio, one of the first magazines in the broadcast 
field, has kept ubreast of the extremely rapid development of this 
science in a manner that reflects much credit upon its editorial 
direction. The progressive policy of this magazine in giving pub- 
licity to developments in the radio field which will affect the 
future of the science is particularly commendable.” 
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VICE-PRESIDENT, WESTINGHOUSE 
ELECTRIC & MANUFACTURING COMPANY 


Courtesy of Mr. H. P. Donlé 


The Man Who First Found a Use for 


Ionization in Radio 


THE sodion detector tube, invented by Harold P. Donlé, operates by 
virtue of a swarm of ionized atoms which it contains. Other ionized atoms, 
formed from the gases of the air, are now believed to be of great impor- 
tance in the transmission of radio waves through the upper levels of the 

atmosphere. 
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How the Air Affects Radio 


Theories of the transmission of radio waves have cre- 


ated much argument among radio engineers. 


Contro- 


versies over the Heaviside Layer are still fresh in 
everyones memory. During the past twelve months 
some new theories of great interest have been formu- 
lated; among the important factors are the atoms and 
electrons of the air and the magnetic field of the earth. 


By E. E. FREE 


F a fish at the bottom of the sea knew 
how to build himself a radio trans- 
mitter we might expect his broadcasts 
to be hampered somewhat by the fact 
that above and around his apparatus 
there lay a vast ocean of salty water 
through which radio waves could not 
be expected to move with complete free- 
dom. Indeed, we know from the experi- 
ence of the man-made fishes which we 
call submarines. that the ocean of water 
really does hamper the progress of radio 
Waves. 

We forget, however, that all our or- 
dinary broadcasting takes place at the 
very bottom of another great occan; 
the ocean of air that surrounds the earth 
and in the depths of which we live. The 
radio waves with which we work do not 
move in a vacuum or in pure ether. 
They move in the air. “On the air” and 
“on the ether” are used popularly as 
synonymous terms. ‘Through the air” 
and “by means of the ether” would be 


more exact, but, in any case, the air 
gets into it. 

Does this air through which we must 
do our broadcasting affect radio in any 
way? A year ago most engineers would 
probably have answered no, except as 
the upper levels of the atmosphere be- 
came involved in the supposed phenom- 
ena of the Heaviside Layer. 

Now we are far less sure. It appears 
that the atoms and electrons of the air 
do have some rather important effects 
on the propagation of radio waves. Not 
only is the difference in transmission be- 
tween day and night now ascribed to 
effects in which these atoms play a con- 
trolling part, but such things as fading, 
the deviation of the apparent direction 
of radio waves and other anomalies of 
transmission are now believed to be af- 
fected quite materially by things that 
happen to the particles of the air. 

The work which has led to these ideas 
began with the attempt to define more 
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exactly and surely the nature of the fa- 
mous Heaviside Layer. This layer was 
supposed, you remember, to consist of 
a stratum of very thin air, high up 
above the earth and possessed of a con- 
siderable electric conductivity. It acted, 
the physicists thought, as a sort of 
mirror for the radio waves, forcing them 
to travel around the curvature of the 
earth instead of moving off in straight 
lines into space. 

There were two theories of long-dis- 
tance radio transmission. One was this 
Heaviside Layer theory. The other and 
opposing theory was the Gliding Wave 
theory. It assumed that the waves trav- 
eled along the surface of the ground in 
much the same way in which the waves 
of ‘‘wired radio” travel along the copper 
wire that guides them. Arguments be- 
tween the advocates of these two theories 
were rife up until about two years ago.* 

Gradually it became apparent that 
both of these theories might be right. 
A radio wave moving outward from a 
transmitting antenna seems to be split 
into at least two parts. One of these parts 
moves upward into the upper levels of 
the atmosphere and travels along some- 
thing, perhaps a Heaviside Layer, which 
exists there to provide a path for the 
waves. The other part of the wave moves 
outward along the surface of the ground 
(or of the water) just as the Gliding 
Wave theory assumed that it did. 
Actual experiments carried out in Eng- 
land on December 11, 1924, and repeated 
on February 17, 1925, resulted in a 
virtual proof of this two-path trans- 
mission. Still more convincing evidence 
was obtained by Mr. Greenleaf W. 
Pickard and his collaborators in their 
radio investigations during the eclipse of 
the sun on January 24, 1925.1 


*See the papers by Dr. Elihu Thompson, Sir Oliver 
Lodge, General George O. Squier and Professor R. A. 
Fessenden in PopucarR RADIO for ne 1922, and 
January, March and November, 1923 


t'‘Local Reflection of Wircless Waves from the Upper 
Å'mosphere,” by E. . Appleton and M. A. Barnett. 
N ¿ture (London), vol. 115 5, pages 333-334 (March 7, 1925). 


+The Effect of the Solar Eclipse of January 24, 1925, on 
Ratio Reception,” by Greenleaf W. Pickard. Read before 
the Institute of Radio Engineers, New York City, April 1, 
1925. To be published in the Proceedings of that Institute. 
See also the summary note in PopucaR Rapio for July 
1925, pages 85-80. 
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This idea of two waves helped greatly 
in explaining some of the phenomena of 
fading and of daytime absorption but it 
still left us essentially without an under- 
standing of what actually happened to 
the upper wave—the one in the supposed 
Heaviside Layer—or of why the two 
waves split off from each other and 
sought their different paths through 
space. It is in attacking these problems 
that we come to the effects of the atoms 
and electrons in the air. 

As long ago as 1912 the distinguished 
English physicist and radio expert, Dr. 
W. H. Eccles, had suggested that the 
conductivity of the Heaviside Layer 
might be caused by “ions” in the upper 
air. An ion is a particle of matter which 
carries an electric charge. Most atoms 
are electrically neutral. But once in a 
while an atom may pick up an extra 
electron or may lose one of its own elec- 
trons. This gives it a charge; negative 
in one case, positive in the other. It 
becomes a negative or a positive ton. 

Many of these charged ions might 
exist, Dr. Eccles thought, in the upper 
part of our atmosphere. Being charged, 
they might serve to carry electric cur- 
rents, just as do the similar ions which 
exist in the solutions used in storage 
batteries. 
would be rendered conducting and would 
have the property of reflecting radio 
waves. This ionic idea lay, rather vague- 
ly, at the bottom of most of the reasoning 
about the Heaviside Layer. 

On October 27, 1924, Sir Joseph 
Larmor, one of England’s greatest math- 
ematical physicists, read before the Cam- 
bridge Philosophical Society an import- 
ant contribution to radio theory. He 
took this vague idea of ions in the upper 
air and gave it precise and definite 
meaning. He showed just how these ions 
would react on the waves and how thev 
could produce the bendings and absorp- 
tions of the waves which we know to 
occur.* 


e 


*Larmor's paper was published, in abstract, in Naetwre 
(London), vol. 114, pages 650-651 ‘(November 1, 1924) and 
in full in the Philosophical Magazine (London), vol. 45, 
pages 1025-1036 (December, 1924). 


Thus the Heaviside Layer | 
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A GOOD DETECTOR OF AIR IONS 


The familiar gold leaf electroscope will serve very well to detect ionization in the air. The 
thin gold leaf, just visible to the left of the downward projection inside the glass case, stands 


out from the projection because it is repelled by the electric charge. 


In ionized air the tons 


rapidly carry this charge away, so that the gold leaf falls against the projection. 


To see just why these ideas of ions 
are so important for radio theory we 
must examine a little more closely the 
nature of the air. At the surface of the 
earth—that is, on the bottom of the air 
ocean—the air has a pressure of about 
fourteen and one-half pounds on each 
square inch of surface. 

A cubic foot of air weighs a little over 
one ounce. Approximately eighty per 
cent of this air, by volume, consists of 


nitrogen gas; approximately twenty per 
cent is oxygen gas. There are very small 
amounts of other gases; argon, carbon 
dioxide, hydrogen, helium, neon and 
others. The atoms of all these gases are 
relatively free. They move about rap- 
idly in a vast cloud, like a swarm of 
bees. 

As one goes up above the surface of 
the earth the air becomes thinner and 
thinner. At a height of seven miles, 
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which is approximately the record for a 
man in an airplane, the pressure and 
density of the air are only about one- 
fourth of their values on the surface of 
the earth. At fifteen to twenty miles, 
which heights. have been explored to 
some slight extent by means of recording 
instruments sent up on balloons, the 
density of the air is less than a twentieth 
of its value at the surface. At a height 
of fifty miles there is prcbably only 
about one one-hundred-thousandth as 
much air as we are accustomed to. But 
even up as high as three hundred miles, 
and possibly even higher, there are still 
a few scattered atoms of the various 
gases. 

To get an idea of how the air affects 
radio we must think of it as a vast as- 
semblage of individual atoms. Let us 
make use once more of the idea of 
enlargement which is so convenient 
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in thinking about atomic dimensions. 

Imagine a cubic inch of air, cut out 
of the atmosphere somehow and con- 
tained in a small glass box. Imagine, now, 
that some obliging magician enlarges 
this small block of air for you, atoms 
and all, until it is a hundred million 
times as large as in its normal state. 
The glass box holding the air will now 
be a little more than fifteen hundred 
miles square. Set down on the United 
States 1t would reach from New York to 
Denver and from the Canadian bound- 
ary to the southern tip of Texas. Of 
course, it would reach up into the sky 
the same distance of fifteen hundred 
miles. 

Now suppose you investigate the in- 
terior of this swollen cubic inch of air. 
If your eyes are quick enough you will 
see the rapidly moving atoms of nitrogen 
and oxygen and other gases in the air. 


— 
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HOW IONS STOP WAVES 
If a water wave entered this mass of floating logs, each log would be swung up and down by 


the wave. 
energy of the wave. 


The logs would rub together and thus use up energy. 
Just so, the swinging ions in the air may hit together and use up the 


This would absorb the 


energy of the radio waves, as is described in this article. 
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TWO ANTENNAS FOR TESTS OF WAVE TRANSMISSION 


Work with this short-wave experimental station of KDKA, near Pittsburgh, is reported to 
have led already to significant new data concerning the effect of atmospheric conditions on 


waves of different wavelengths. 


The horizontal cages on the tops of the masts constitute one 


antenna. The other one is the vertical rod vistble just beyond the house. 


Each of these atoms consists, you re- 
member, of a few electrons revolving 
around a central nucleus, much as the 
planets of our solar system revolve 
around the sun. On the scale of enlarge- 
ment which we have adopted each of 
these solar-system groups constituting 
an oxygen atom will be about one inch 
across. Each nitrogen atom will be a 
trifle larger. 

All these atomic systems will be flying 
about inside the glass box very rapidly 
indeed. They collide with each other 
every moment. Others collide with the 
glass walls of the container that holds 
them. On the average, in our enlarged 
model of a cubic inch of air, the atoms 
will be about twenty-three feet apart. 
Each one will collide with another one 
many times a second. The average 
distance of travel of an atom between 


collisions will be about thirty-three feet. 

The number of atoms in even so small 
a bit of air is a'most incomprehensible. 
In ordinary air some of the atoms are 
attached to each other, two by two, to 
form what chemists call molecules. 
Ignoring this, and counting each such 
molecule only as a single atom, the 
number of individual particles in one 
cubic inch of ordinary air is expressed by 
the figure 440,000 ,000,000 ,000 ,000 ,000. 

Imagine all of the atoms in our en- 
larged cubic inch of air piled up on the 
ground, like billiard balls. They would 
cover the whole United States to a 
depth of nearly three hundred feet. 
Even if the atoms were only as large as 
peas, there would be enough of them to 
cover our country up to the chin of a 
moderately tall man. 

All this applies to a cubic inch of air at 
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the earth’s surface. As one goes up 
higher and higher in the atmosphere the 
atoms remain individually of the same 
size but the number of them in a cubic 
inch decreases greatly. At a height of 
fifty miles, which is about where the 
chief radio phenomena probably occur, 
the number of atoms (or molecules) ina 
cubic inch is probably about I ,000,000,- 
000,000,000; still a very large number 
but vastly less than are present in one 
cubic inch of air near the ground. On the 
same scale of enlargement which we have 
been using, the one-inch atoms of this 
upper air would be, on the average, 
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about two thousand feet apart instead of 
twenty-three feet apart. At higher levels 
the atoms would be scarcer still. 

But our interest is not so much in the 
ordinary air atoms as it is in the few of 
them which are electrically charged or 
“ionized.” Sir Joseph Larmor estimated 
that at a height of fifty miles there might 
be one charged atom—one “ion’’—for 
each 100,000,000 ,000 ,000 neutral atoms. 
There are also a few free electrons, 
electrons that are flying about by them- 
selves without being attached to atoms 
at all. 

It is these charged ions and free elec- 


A drawing made for Porukan Ravivu by Arthur Merrick 


ONE-WAY TO CONVERT AN ATOM INTO AN ION 
This diagram shows how a speeding electron may hit an atom of carbon and knock out one of 


the atomic electrons. 
be an ton. 


This atom, then, minus one of its full complement of electrons, will 
It will have a positive charge, the charge on the atomic nucleus being no longer 


neutralized in full by the outer e'ectrons. 
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SHOOTING STARS TELL MUCH ABOUT THE UPPER AIR 
This picture shows the track of a shooting star that happened to cross the field of the telescope 
while a star field was being photographed. Shooting stars are small. solid bodies -that en- 
counter the earth and are heated by friction with the air. . Observations of them have proved 
that there is stil some arr as high as three hundred miles above the earth. 


trons which “fect the. radio waves. 

A radio wave represents electric and 
magnetic force. If it hits against a 
charged particle, such as an ion or an 
electron, the wave tends to make the 
particle move. A single ion or a single 
electron is swung backward and forward 
by the wave in exact time with the fre- 
quency of the wave. 

A five-hundred meter .wave, för ex- 
ample, has a frequency of 600 kilocycles, 
which means 600,000 alternations of 
force each second. Such a wave will 
swing an ion back and forth 600,000 
times a second; It is much as though a 
water wave on the ocean came along and 
swung a floating stick upward and 
downward in time with the successive 
crests and troughs of the wave. 

But the important thing about this is 
that the swing of the ion in time with the 


wave may have a reaction on the wave 


itself. To lift and drop the floating stick 
on the ocean may absorb some energy. 
That may take away a little of the 
energy of the water wave. Similarly, if 
the ions or electrons in the air absorb 
some of the energy of the radio wave 
that may slow up the wave or deplete its 
energy. 

' There is at least one way in which this 
really does happen when radio waves 
traverse the air. This is by collision of 
the swinging ions with other ions or with 
ordinary uncharged atoms. Such colli- 
sions absorb energy. The energy must 
come from the thing which started the 
swings, namely from the radio wave. In 
the lower part of the air the atoms are 


very close together. An ion, swinging in 


response to a passing radio wave, is 
practically sure to hit many other atoms 
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during even a single back-and-forth 
swing. That is why the absorption of 
energy from radio waves is so great in the 
lower part of the atmosphere. The wave 
is wasting its energy in bumping the 
swinging ions against the neutral atoms 
of the air. 

In the upper part of the air the ions 
and atoms are much farther apart. When 
the ions swing in response to a passing 
wave they have a much lesser chance of 
hitting something and losing energy. 
Accordingly the loss of wave strength by 
such ionic absorption is much less. At a 
high enough level it is virtually zero. 

This matter of energy absorption is 
but one of the effects of air particles on 
the wave. In the higher parts of the 
atmosphere, where the Heaviside Layer 
is supposed to be, free electrons are sup- 
posed to be even more effective than the 
ions. These electrons may actually assist 
the passage of the wave. They can make 
it move faster. That 1s one reason why 
the wave is bent around to follow the 
curvature of the earth. 

Other effects of the swinging ions and 
electrons are due to the reaction between 
the particles and the magnetic field of 
the earth. Like all moving electric 
charges, an electron which is set swing- 
ing by a radio wave will be affected by 
any magnetic field. It is swinging in just 
such a field, the field due to the earth’s 
magnetism. Two American physicists, 
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Drs. H. W. Nichols and J. C. Schelleng, 
have calculated some of the effects of 
this terrestrial magnetic field on the 
vibrating electrons of the upper air and, 
through them, on the propagation of 
radio waves.* It appears that the effects 
are considerable; amounting, on certain 
probable assumptions, to a sufficient 
cause of fading, as well as an explanation 
of some of the mysterious alterations of 
direction which radio waves so frequently 
exhibit when they have travelled con- 
siderable distances. There is a proba- 
bility, also, that a magnetic effect is the 
chief factor in dividing the original wave 
into the two or more parts which follow 
different paths. 

Further complexities are introduced 
by the fact that both the magnetic field 
of the earth and the number of ions ina 
cubic inch of air may vary from hour to 
hour. For example, sunlight increases the 
number of ions. That is probably why 
radio transmission is better at night than 
in the daytime. When these new ideas of 
the reactions between radio waves and 
the charged particles in the air shall have 
been worked out in detail we will be able 
it is already evident, to understand the 
day-by-day vagaries of radio much more 
completely than ever before. 


*This work will be described in detail by Drs. Nichols 
and Schelleng in an article in an early issue of POPULAR 
Rapio. The mathematical theory has been set forth in 
“Propagation of Electric Waves Over the Earth,” by 
Nichols and Schelleng. Bell System Technical Journal (New 
York), vol. 4, pages 215-234 (April, 1925). 


The Effect of Earth Magnetism 
on Radio Waves 


It ts now believed that the magnetic field of the earth—the same 
field which keeps the magnetic compass pointing toward the North— 
has marked effects on the ions and electrons of the air, and through 


them on the propagation of radio waves. 


This theory has been worked 


out by Dr. H. W. Nichols and Dr. J. C. Schelleng, who will themselves 
describe their conclusions in an important article in the next issue of 
POPULAR RADIO. 
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THE MOBILE RECEIVING SET USED IN THE TESTS 
In order to determine the electromagnetic field strength at various places around a 


city, measurements are taken in small areas. 


This data ıs then plotted on a map 


of the city which will show approximately where the good locations for transmitting 
and receiving are. 


HOW RADIO DEAD-SPOTS ARE FOUND BY 


A Wandering Broadcasting Station 


Recent tests that are of great value to the radio fan in improving reception 
in places where receiving is difficult or at some seasons almost impossible. 


By J. O. PERRINE 


APID fading of radio signals, differ- 

ences in day and night transmission 
and geographical distribution, are peculi- 
arities of radio transmission known to 
almost every enthusiast. 

“Just how are radio waves distributed 
about a broadcasting station” is often a 
topic of discussion among the radio fans. 

All of these questions are receiving 
effective answers through extensive ether 
surveys.* 


*Carried on bv the engineers of the American 
elephone and Telegraph Company and the Bell 
Telephone Laboratories. 


For the past three years radio trans- 
mission and distribution measurements 
have been made in three fields, trans- 
oceanic, ship-to-shore and broadcasting. 

In Poputar Rapio of March, 1924 
the diurnal and seasonal variations of 
signal intensity and noise revealed by 
transatlantic tests were reported. The 
present article is concerned with the dis- 
tribution over city districts of radio 
waves from broadcasting stations. 

All of the work of radio transmission 
measurement has been made possible by 
the design of practical and portable ap- 
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paratus by means of which the intensity 


of received signals can be accurately | 


measured. The receiving set is pro- 
vided with a carefully shielded local os- 
cillator associated with the loop antenna, 
through a calibrated potentiometer. This 
system makes it possible to compare the 
received antenna current with similar 
current from the local oscillator and by 
calculation obtain the value of field 
strength in microvolts per meter; field 
strength being a measure of signal 
power. The comparisons are made 
through the agency of a micro ammeter 
at the output of the receiving set, and 
by this method the human ear is en- 
tirely eliminated in the actual recording 
of data. 

Using this specially designed receiving 
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set, mounted in an automobile, it was 
possible to take measurements for many 
points in all directions and at distances 
varying from a few blocks to about 50 
miles in the territory surrounding Sta- 
tion 2XY, 24 Walker St., New York 
City, and Station WCAP, 725 13th St., 
N. W., Washington, D. C. The points 
at which the field strength was the same 
were spotted on a map or airplane pic- 
ture and connected by a line; “signal 
contour lines” they might be called. 
The size and location of dead spots, 
indicated in the accompanying chart by 
the closed curves, and the manner in 
which field strengths decrease in differ- 
ent directions, were disclosed. In regions 
where the contour lines are close to- 
gether, the signal intensity is decreasing 


HOW THE RADIO FIELD STRENGTH AROUND WASHINGTON IS PICTURED 
The distortion is less marked around the transmitting station than in New York. 


The effect of Chesapeake Bay to the north and south is noticeable. 


At locations 


five miles away from station WCAP, a difference of one mile makes a difference 
of two units of field strength. At places 50 miles away, a difference of five miles 
makes a difference in field strength of only one umt. 
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THE “GYPSY” STATION 2XBE 
This picture shows the truck that carries the 500-watt transmitter. i 
the portable antenna from which test signals are sent that tell the engineers at the 
receiving end the quality of the location for transmitting. 


rapidly with the increased distance. An 
inspection of the accompanying chart 
will also show that at distances close to 
the broadcasting station one may expect 
signal intensity to decrease much more 
rapidly with distance than at great dis- 
tances away. In this way, the chaotic 
array of qualitative impressions about 
radio wave distribution have been re- 
placed by actual quantitative measure- 
ments. 

Aside from the general interest de- 
rived from an examination of the curves, 
they also make possible some analysis of 
radio transmission problems. 

If the surface of the earth were flat 
and of uniform electrical characteristics, 
the decrease in signal intensity, due to 
the spreading out of the waves and the 
absorption of the waves by the earth 


Alongside it ts 


and the atmosphere, might be expressed 
in simple mathematical form. The many 
widely varying factors revealed by the 
great irregularity of the contour lines 
make it appear that a transmission for- 
mula cannot be readily set up to properly 
account for all of them. However, 
through charts and data presented in this 
article the reader can obtain a good pic- 
ture of how water, dry land, hills, val- 
leys and steel buildings affect radio 


transmission and gain insight into the 


allowances which radio engineers must 
make in their problems. The work of 
Messrs. Bown and Gillett here being re- 
ported disclosed the following salient 
points : 

First: The radio attenuation over different 


kinds of earth surface vary widely. It is low 
for sea water and for flat, moist ground. For 
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THE INTERIOR OF THE TRUCK 
On the right, hanging from the side of the truck, are the wires and guys for the 


antenna, and below them is the collapsible antenna mast. 


On the left ts the radio- 


telephone transmitter, the generator and the control panels. 


dry ground the attenuation is relatively much 
greater. In the case of closely built cities 
filled with steel buildings, the local attenua- 
tion may be enormous. 

Second: Sudden changes in land elevation 
and large masses of conducting material cast 
radio shadows which may be very heavy in 
extreme cases. 

Third: Shadows cause local dead spots; but 
usually within a relatively short distance be- 
yond the shadow is wiped out by refraction 
or diffraction. 


It can be appropriately pointed out at 
this point that in the results enumerated 
above, the diminution of signal intensity 
results almost entirely by obstructions of 


various sorts on the surface of the earth 
and not from changes in atmospheric con- 
dition. A fraction of the radiated energy 
is subtracted from the outgoing waves on 
account of the variable character of the 
earth’s surface. This energy is trans- 
formed into heat and therefore is lost 
to radio uses. Hence the topographical 
character of the earth’s surface, together 
with the presence of man-made build- 
ings. are the main factors concerned. 
Differences in day and night transmis- 
sion are not outstanding for a resident 


A WANDERING BROADCASTING STATION 


or near-resident of New York City; 
actual geographical location is a point 
of more importance. 

Ship-to-shore tests have shown that 
the absorbing effect of sea water re- 
mains quite constant. The great differ- 
ences experienced in this case are due to 
wide differences in atmospheric absorp- 
tion during the day and night. On some 
occasions it requires 10,000 times more 
power to “get through” as well during 
the worst day as during the best night. 

If the decrease in signal power re- 
sulted only from the fact that the waves 
spread out in continuously enlarging 
hemispheres with no absorption effects 
operative, then “the inversely as the 
square of the distance law” would ap- 
ply. Records show that during the best 
night conditions the signal power on 
some occasions seems to follow the in- 
verse square law. Provided no directive 
effects were present, this might be inter- 
preted as meaning that on these occa- 
sions both the water surface and the 
atmosphere were non-absorbing. 

It was early recognized that the best 
and most comprehensive understanding 
of radio wave distribution, as far as 
broadcasting is concerned, would be ob- 
tained by making the transmitting station 
portable as well as the receiving station. 
Consequently telephone engineers have 
designed a traveling transmitting station. 
This has been constructed by the West- 
ern Electric Company, using a White 
truck as the conveyor. The truck is of 
a special type used extensively in tele- 
phone work for pulling cables through 
underground conduits and through the 
long chains of supporting rings used for 
aerial cable suspension. 

The mobile transmitter is rated at 500 
watts output and employs vacuum tubes 
using a plate potential of 1,500 volts. 
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One of the accompanying photographs 
shows the interior of the truck with the 
panels of the transmitting set, and on 
the left hand the receiving set. Gov- 
ernment regulations require that every 
coastal transmitting station be equipped 
for listening on 600 meters, the wave- 
length at which ship distress signals are 
generally sent out. In operating this 
portable transmitting station, it is cus- 
tomary to listen continuously on 600 
meters, since the messages from the 
truck are sent out on another wave- 
length. 

This traveling transmitting station is 
known as 2XBE and undoubtedly many 
of the radio audience in the past have 
heard these call letters on the air. If so, 
they will understand that telephone engi- 
neers are on the job seeking to achieve 
their objective; to eliminate dead spots 
and to enable each individual in the radio 
audience to receive broadcast programs 
under the best possible conditions of 
clearness and loudness. 

It is thinkable that to obtain a more 
complete picture of radio transmission, 
signal intensity measurements might be 
taken in more than one plane. In addi- 
tion to obtaining contour lines for the 
earth’s surface, lines in planes parallel 
and perpendicular thereto might give 
valuable information. In this study the 
airplane and dirigible might be effectively 
used. By having a great airship circle 
over a broadcasting station at varying 
heights and distances, additional experi- 
mental data of great importance would 
perhaps be made available. If measure- 
ments for high altitudes were thus ob- 
tained, one might be better able to dis- 
cuss the existence of the so-called Heavi- 
side layer, that electrically conducting 
sheet of rarefied air supposed to exist 
above the earth’s surface. 


How to Eliminate the “B” Battery 


In a near future issue of Porputar Rapio will appear a constructional article 
of widespread value to broadcast listeners, that represents the latest product 
of the PopuLar Rapio LABORATORY. 


Kadel & Herbert 


THE OPERATOR SHOULD KNOW WHAT EACH ADJUSTMENT MEANS 


When tuning a more complicated type of receiver, it is essential that the operator 
knows what happens with each adjustment and just what cach one is for; other- 
wise he cannot obtain the best results. 


When You Turn Your Dials 


Few broadcast listeners actually know what is going 
on inside their radio receivers when they “twist the 


knobs.” 


This article tells them just what happens. 


An understanding of these details will help you to 
tune in! 


By JACQUES AVON 


T is one thing idly to turn a knob 

on a receiving set and another 

thing to tune a receiving set in a prac- 
tical, scientifc manner. 

To some radio fans “knobs” are simplv 
wheels to be turned when one wishes to 
listen to a broadcasting station, and they 
depend largely upon the “Be-Gosh-and- 
Be-Gad” principle of bringing about the 
desired results. 

A tuning knob is more than a mere 
handle. It is a key with which we are 
enabled to open up the doors of the 
wavelength channels which we may want 
to use. Some fans think that the num- 
bers on a dial are placed there to aid 
their memory. Perhaps they are—but 
this is not the only function they have. 

Before we can hope to tune a radio set 
the way it should be tuned, it is neces- 


sary to understand thoroughly what hap- 
pens when we do turn a knob. We must 
know what is going on behind the 
scenes. Secondly we must know that 
the knobs are set upon their shafts in 
such a way that we are informed of the 


‘exact position of the instruments (to 


which they are attached) when a par- 
ticular portion of the scale is reached. 

The first device to consider is, perhaps, 
the variable condenser, as this is by far 
the simplest. 

Most of us know that a variable con- 
denser 1s at maximum capacity when all 
of its plates are interleaved, when the 
movable plates are entirely sandwiched 
between the stationary plates. When 
setting the knob initially on the shaft, 
the condenser should be brought to 
maximum capacity as just described. 
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WHEN YOU TURN YOUR DIALS 


THE DIAL SETTING OF A CONDENSER 
Figure 1: The dial and the condenser (at the 
left of the above diagram) show the relation 
between a dial setting of 50 and the position 


of the rotor plates of a variable condenser. Ín ` 


this position they are half-way meshed. At the 

right the corresponding setting of the rotor 

plates ts shown as fully meshed with a dial 
setting of 100. 


Then the dial is moved to a point where 
the 100 mark will be directly opposite 
the adjusting line marked on the panel. 
As the knob is turned away from this 
position down the scale until 50 is 
reached the condenser plates will be half- 
way interleaved. But. of course, this 
does not mean that the condenser is at 
exactly half capacity. This will depend 
upon the capacity curve of the particular 
condenser used. However, if a curve is 
supplied with the condenser (and some 
manufacturers are willing to do this) the 
dial attached to the knob can be cali- 
brated so as to give an accurate indica- 
tion of the capacity of the condenser, in 
micro-microfarads, at any point. 

The radio fan, who wants to create a 
professional appearance while he is work- 
ing over his set in the presence of 
friends, should never be seen turning his 
dials around onto the unmarked portion 
of the dial beyond the 100 mark. 

This is ridiculous from the standpoint 
of the radio expert. When we reach the 
unmarked edge of the dial we are going 
through the same cycle of operations that 
we go through on the marked half. save 
that in the latter case we have little or 
no notion as to the relative positions of 
the plates of the condenser at any par- 
ticular setting of the dial. As a con- 
denser can be brought from maximum to 
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FictrE 2A: The two coils of the variometer 
when turned at 100 on the dial have a maxi- 
mum inductance. 


INOUCTANCE AT HALF VALUE 


Ficure 2B: When the rotating coil is at right 
angles at a corresponding dial setting of 50, the 
inductance ts a medium value. 


MINIMUM INOUCTANCE 


When the dial setting is at zero, 


Ficure 2C: 
the two coils oppose each other and the 1n- 
ductance is a minimum. 
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THE DIAL SETTING OF A VARIOMETER 


FIGURE 3: 


This diagram shows (at the left) the corresponding settings for the 


variometer as shown in Figures 2B and 2.4 respectively, 


minimum capacity within the marked 
space of the dial, it is unnecessary to go 
between the 0 and 100 limits on the un- 
marked portion of the dial. | 

The second instrument of importance, 
that is usually controlled by a knob and 
dial, is the variometer. 

Here we are confronted with a prob- 
lem essentialy different from that of the 
condenser, for we are controlling the 
second property of an electric circuit, 
inductance. | 

Inductance is, of course, controlled by 
several different instruments, but the 
variometer is one of the most important, 
for the adjustment obtained by means 
of this instrument is continuously vari- 
able. 

The operation of the variometer will 
be better understood by reference to 
Figure 2. If we have two coils of wire 


wound in the same direction maximum 
inductance will be obtained when they 
are placed in inductive relation in the 


position shown at A. If, however, one 
coil is rotated on its axis until it has 
passed through 180 degrees correspond- 
ing to the 100 mark on the dial, two 
coils will present little or no inductance, 
providing they are close enough to each 
other to bring about an inductive rela- 
tionship. Any position between these 
two extremes will result in placing a 
certain amount of inductance in the cir- 
cuit. 

Unlike some of the other instruments 
used in radio, the variometer may be ro- 
tated in either direction with the re- 
sult that the same increase or decrease in 
inductive relationship between the coils 
is obtained. 

From the diagram it will be seen that 
what we actually do when we rotate one 
of the coils through 180 degrees-is to 
change the direction of the current flow- 
ing through it. Hence, if there is ex- 
actly the same amount of wire in each 
coil—the stationary and the movable one 


THE DIAL SETTING OF A VARIOCOUPLER 


Ficure 4: At the left, corresponding to a dial setting of zero, the secondary coil 

(or tickler) ts at right angles to the primary coil that gives minimum coupling. 

At the right is shown a dial setting of 100 with both coils in inductive relation 

whereby maximum coupling is obtained. This is true only of the 180 degree 
vartocoupler. 


WHEN YOU TURN YOUR DIALS 


p 


THE DIAL SETTING IN RELATION TO THE 90 DEGREE 


VARIOCOUPLER 


Ficure 5: 


sero; this gives minimum coupling between the two coils. 


At the left is shown the position of the rotor for a dial setting of 


With this type of 


coupling the maximum inductive relation is obtained when the dial is set at 50. 
If it were revolved to 100 the minimum coupling would be again obtained. 


—the two coils will theoretically repre- 
sent no inductance when they are entire- 
ly opposed to each other,* while their 
inductances will be added when the cur- 
rent is flowing through them in the same 
direction. To set the dial properly, we 
first turn the variometer to a position 
of maximum inductance. This can be 
determined by tracing the coil connec- 
tions through to see that the current is 
flowing in one direction. Otherwise one 
will have to guess which position to set 
the dial in. When this point is reached. 
the dial is put on the shaft so that its 
100 degree mark will be at the line on 
the panel. With this arrangement a 50 


*Actually there will be some slight inductance left, 
as the coupling never is close enough to produce 
zero inductance. 
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A GOOD TYPE OF TUNING LOG FOR 
EVERY SET-OWNER TO KEEP 


Ficure 6: This table shows a sample log for 

making a record of the settings of the in- 

struments for given stations so that they may 
be readily found again. 


setting of the dial will represent approxi- 
mately 50 percent of the total inductance 
of the coils. 

The 180-degree coupler operates in a 
fashion similar to that of the ordinary 
variocoupler. That is, minimum coupling 
will be obtained when the coils are at 
right angles to each other. We can 
understand this relationship when we 
recall that we get maximum magnetic- 
coupling between two coils carrying elec- 
tric currents when their axes are in line 
with each other. If we place them at 
right angles to each other the coupling 
is reduced to a minimum because their 
electromagnetic fields are at right angles. 
When the 180-degree variocoupler is 
brought to the position indicated in Fig- 
ure 4, the dial is set at zero degrees indi- 
cating minimum coupling. From this 
point there will be a gradual increase in 
coupling to a maximum as the dial is 
slowly turned to 100. 

The next instrument of importance, 
that is controlled by the motion of a 
dial, is the type of variocoupler illus- 
trated in Figure 5. 

Here we have an ordinary coil of wire 
with a rotatable member that carries an- 
other coil arranged near it. This vario- 
coupler, although mechanically different 
from the variocoupler previously de- 
scribed, is closely related to it and oper- 
ates on the same principle. However, 
the rotor operates through an angle of 
only 90 degrees if it is provided with 
a stop (which it should be, for there 
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CONDENSER SETTING 
A SAMPLE TUNING CURVE FOR A RECEIVER 


FIGURE 7: 


This chart shows how a single-control receiver might be charted to 


enable the setting of the tuning dial for any given wavelength. For instance, the 

setting for the wavelength of 350 meters, which is shown at the left-hand vertical 

scale, would correspond to 50 on the condenser dial. A wavelength of 450 meters 

would correspond to a dial setting of approximately 70. A glance at this chart 
will reveal the method employed. 


is no practical reason why it should be 
allowed to turn in a complete circle). 

When the rotor is in such position 
that its sides are horizontal there is maxi- 
mum inductive coupling between it and 
the primary coil. With this data avail- 
able the fan should have no trouble in 
setting his dial in such a way as to have 
an approximate idea of the coupling in 
the circuit when the dial is at any one 
particular position. The only difference 
between these two types is that the first 
type takes one-half revolution of the 
dial to go from minimum to maximum 
coupling while the latter type takes only 
one-quarter revolution. 

The matter of knobs, for rheostats, is 


also important. Too many radio fans 
have the mistaken idea that no vacuum | 
tube is operating at maximum efficiency 
unless the filament is at full brightness. 
Some of them seem to think that a 
vacuum tube is an electric light. This 
idea leads to distorted reception, general 
circuit troubles and a heavy drain on 
the pocketbook for “A” and “B” bat- 
teries and for burned out vacuum tubes. 
Nor should one attempt to regulate the 
current passing through the vacuum tube 
by depending upon the brightness of the 
filament as an indication. Visual indi- 
cations of this nature cannot be relied 
upon, nor can one return to that particu- 
lar position on the rheostat where best 
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WHEN YOU TURN YOUR DIALS 


results are obtained by merely trying to 
bring the filament to a certain point of 
incandescence. It is much better to use 
a small ammeter which will tell how 
much current the filaments are passing, 
or a voltmeter which will tell the proper 
voltage across the filaments. 

With so many broadcasting stations 
in operation, it is difficult to remember 
the tuning dial settings for each one 
unless one has an exceptionally good 
memory. Of course, it is possible to 
make up a chart like the one shown 
in Figure 6. Reference to this chart 
any moment will show just where 
the station can be found on the tuning 
apparatus dials. This saves time and 
trouble, and if the condensers have 
verniers such an approximate setting will 
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nearly always bring the desired results. 

One exceptionally clever method of 
tuning is that which uses a curve similar 
to that shown in Figure 7. This result 
can be obtained by so arranging the con- 
stants of the coils and capacities that 
the two tuning condensers have the same 
setting for any particular wavelength. 
Of course, the condensers could be 
mounted on the same shaft with a single 
knob, which would bring about the same 
results. It will be seen, however, that 
it would be practically impossible to 
bring about this result unless both the 
condensers were working in unison in 
this fashion. It will be a simple matter 
to use this type of chart with some of 
the simplified single-control sets that 
are now coming into general use. > 


RADIO PLAYS A PART IN A BALLOON RACE 


When these two aeronauts set forth from St. Joseph, Mo., on May 1 in the Army 
balloon S-14, they carried radio receiving sets with them—largely in order to obtain 
advance information about weather conditions. 


* Yhe MEN WHO 


9th Installment 


The Scientist 

Who Added 

a “C” Battery 

to the Receiving Circuit 


NE of the men responsible for the radio 
successes of the United States Navy was 
Fritz LowENSTEIN. He studied, especially, the 
effects of controlling the grid potential by a 
biasing voltage. One of his inventions ts that 
of adding a “C” battery to the receiving circuit. 


ns 
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An Authority 
on the Radio 
Control 

of Machinery 


oHN Hays HAMMOND, JR., son of the dis- 

tinguished engineer of the same name, has 
devoted his active life to radio experimenta- 
tion. In his private laboratory at Gloucester, 
Mass., he perfected, before the war, devices 
for the control of unmanned ships, torpedoes 
and other craft by radio signals. Mr. Ham- 
mond is the inventor, also, of the system of 
preventing radio interference by means of 
double modulation—a system now in use by 
the Radio Corporation of America. 


International 
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The Inventor 
of the 
Langmuir 
Vacuum Pump 


R. ĪRVING LANGMUR, distinguished physicist 

and rescarch worker in the Schenectady 
laboratories of the General Electric Company, 
is known in radio for his work on the space 
charge inside vacuum tubes and for hts per- 
fection of the thoriated filament, which filament 
has a much greater electron emission than 
can be obtained with ordinary tungsten wire. 
Dr. Langmuir is also the inventor of the Lang- 
muir mercury-vapor pump, a device for attain- 
ing very high degrees of vacuum in vacuum 
tubes or other apparatus. 


General Electric 
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The Creator 

of the Grimes 
Inverse Duplex 
System 


avin Grimes is the inventor of the “in- 

verse’ method of employing the reflex 
principle, of which the well-known “Grimes 
inverse duplex” circuit is an illustration. By 
this principle the one of a succession of am- 
plifier tubes which has the smallest radio-fre- 
quency load is made to carry the largest audio- 
frequency load, thus equalizing the work of 
the tubes, 


The First 
Scientist to 
Send Pictures 
by Radio 


N inventive circles C. FRANCIS JENKINS is 

known as the man who perfected the first 
adequate motion-picture projector as well as 
many other inventions. Turning his attention 
to radio, Mr. Jenkins devised the first suc- 
cessful apparatus for transmitting pictures by 
radio. He is now at work on the problem of 
he radio transmission of motion pictures, a 
tep toward radtovision. 


The Inventor 
f the 
Reinartz 
Receiver 


joes L. REINARTZ is one of the best known 
J of American radio amateurs. His modi- 
cation of the fundamental Hartley circuit has 
een built and used by thousands of amateurs. 
his “Reinartz receiver” is now proving es- 
ecially successful in work with the new short 
raves, below one hundred meters in wave- 
noth, Mr. Reinartz is now with the Mac- 
{illan expedition in the Arctic. 


Underwood & Underwood 
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IN CAPACITY 


Ficure 2: The variation in capacity for straight vertical lead-in wires of varying 


G THE LEAD 
heights is illustrated on this chart. 


FOR DETERMININ 


Useful Charts for Amateurs 


Authoritative information tables for the guid- 


ance of experimenters who design or build radio 


receiving sets 


N. 


U.S. 


2 


By LIEUT. C. C. TODD, JR. 


The curves accompanying this article 


the amateur attempts to apply the in- 
have been prepared to furnish the in- 
formation necessary to amateurs in 


or from formation to his particular needs. 
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FOR DETERMINING THE INDUCTANCE AND CAPACITY FOR LONG WAVES 
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FOR DETERMINING INDUCTANCE AND CAPACITY FOR SHORT WAVES 


Ficure 5: 


This chart gives the same kind of information as that in Figure 4, exccpt 


that the wavelength range ts lower than shown in the preceding chart and, therefore, 
a more accurate value of inductance may be determined. 


other piece of apparatus, will work best 
if designed for a- particular duty. It 
is, therefore, unwise to try to design a 
receiving set to work over too great a 
range of wavelengths. It is better to 
design the coils of a set to a particular 
band of wavelengths, and to have sev- 
eral sets of coils to cover the entire 
range of wavelengths in which the ama- 
teur is interested. This last feature 
would lead to the choice of a 3-circuit 
set, having a primary or antenna in- 
ductance coil; a secondary inductance 
coil, and a plate-circuit or tickler coil. 
This naturally suggests some form of 
coil easily wound, small in size, and ef- 
ficient. The pancake form of coil an- 
swers these requirements; consequently 
pancake coils of 24-inch inside diam- 
eter may be chosen. 

The necessary condensers will be one 
43-plate variable; one 23-plate variable, 
and one .001 microfarad fixed con- 
denser ; together with the grid leaks and 
condensers recommended by the manu- 
facturer of the vacuum tubes. 


Grid condensers for use with detector 
tubes are usually about .00025 micro- 
farads. Grid leaks of about 1 or 2 
megohms are found best. 

The rest of the equipment should be 
of reliable manufacture. 

An examination of Figure 1 shows 
that for an antenna height of 30 feet 
and a length of 50 feet, the combined 
antenna and lead-in capacity will be 
about .00015 microfarads. 

Figure 2 need not be consulted unless 
the lead-in 1s longer or shorter than the 
height of the antenna. If the length of . 
the lead-in differs from the antenna 
height, the antenna capacity should be 
corrected by the amount of the lead-in 
capacity corresponding to this differ- 
ence. For example: if the length of the 
lead-in were 10 feet, instead of 30 feet, 
00004 microfarads (corresponding to 
20 feet in Figure 2) should be sub- 
tracted from .00015 microfarads to ob- 
tain the antenna capacity. 

With the value of .00015 microfarads 
and the 43-plate condenser curve in 
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Figure 3 it will be found that the an- 
tenna-circuit capacity is equal to about 
00011 microfarads. 

Let it be assumed that it is desired 
to design the receiving set for an aver- 
age wavelength of 375 meters. With 
a wavelength of 375 meters and a circuit 
capacity of .00011 it is found that 
(from Figure 5) the primary circuit 
(antenna circuit) should have an induc- 
tance of 370 microhenrys. 

Figure 5 should be used for greater 
wavelengths than covered by Figure 4. 

The combined length of the antenna 
and lead-in is 50 feet plus 30 feet, or 
80 feet. From Figure 6 it is found 
that the antenna inductance is about 16 
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microhenrys. As a total of 370 micro- 
henrys is required for a wavelength of 
375 meters, and it was found that the 
antenna would furnish 16 microhenrys, 
the primary inductance coil should be 
wound for an inductance of 370-16, or 
354 microhenrys. 

From Figure 7 it is found that a pan- 
cake coil of 2!4-inch inside diameter 
and 56 turns will give an inductance of 
354 microhenrys. 

The secondary circuit is to use a 23- 
plate variable condenser, the maximum 
capacity of which is usually about .0005 
microfarads. In mid-position the con- 
denser is assumed to have a capacity of 
00025 microfarads. The secondary cir- 
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FOR DETERMINING ANTENNA INDUCTANCE 


Fıcure 6: This chart gives the variation of antenna inductance in microhenrys with 
the combined lengths of the antenna and the lead-in in feet. From it the experi- 
menter may determine the inductance of his antenna system. 
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FOR DETERMINING THE INDUCTANCE VALUE OF PANCAKE COILS 

Figure 7: This chart gives the inductance value for pancake coils made with No. 

22 BCC wire with an inside diameter of 2⁄2 inches. The values are given for coils 
containing approximately 10 to 120 turns. 
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FOR Pee aa mite COIL AND CONDENSER SIZES FOR 
RIOUS WAVELENGTHS 


Ficure 8: This chart Bie the size of coil to use shunted by the proper size con- 
denser for a given wavelength range. It is valuable in determining proper con- 
stants for secondary and tickler circuits. 
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cuit is to work on 375 meters wave- 
length, so from Figure 8 with a wave- 
length of 375 meters and a capacity of 
00025 microfarads it is found that a 
pancake coil of 2'4-inch inside diameter 
with 38 turns is required. 

It is decided to use a .001 microfarad 
fixed condenser as a by-pass condenser 
around the telephones or the primary 
of the first-stage amplifying transfor- 
mer. From Figure 8 with a wavelength 
of 375 meters and a capacity of .001 
microfarads it is found that a pancake 
coil of 2'%-inch inside diameter with 
18 turns is required for the plate cir- 
cuit or tickler coil. 
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FIGURE 9: 
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The results of this hypothetical de- 
sign are as follows: 


Antenna length...... 50 feet nee aie 
Antenna height...... 30 feet p 5 per. gaug 
Antenna lead-in..... 30 feet unre 
Antenna capacity......... .00015 microfarads 
Antenna inductance............ 16 microhenrys 
Antenna circuit capacity......... .00011 mfd. 
Secondary circuit capacity....... .00025 mfd. 
Plate CA capacity.............. .001 mid. 
Primary (Antenna) circuit oss 
inductance coil.......... 56 turns | 24-inch 
Secondary circuit induc- damer 
tance coil........essss.o 38 turns pancake 
Plate-circuit (tickler) in- coils 
ductance coil............ 18 turns 


The hook-up to use with this arrange- 
ment of coils is shown in Figure 9. 
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A circuit for a triple-coil receiver with one-stage of radio-frequency am- 


plification. 


What Makes a “Low-loss’’ Coil? 


Rapio fans and experimenters usually connect the term “lowe 
loss’ coil with some sort of multi-layer coil which contains no 
dielectric supporting material. Some interesting facts that show 
this is not the case will be presented in an article in the next 

issue of PopuLarR Rapio—for October. 


THE REAR VIEW OF THE AMPLIFIER 


Study this view tn connection with the picture diagram of the hook-up, 
Figure 2. The location and connecting points of each wire appear clearly and 
you may determine just how to bend the wires to get the shortest connection 
with the proper clearance. 


Ficure 1: 


Simple “How-to-Build’ 


’ Articles for Beginners 


No. 11 


How to build a two-stage audio-frequency amplifier 
for AC tubes 


By LAURENCE M. COCKADAY 


Cost oF Parts: Not inore than $23.00 


Here ARE THE ITEMS You WILL NEED— 


A and B—Precise 
formers, No. 285; 
C and D—Kellogg 
E—Brooklyn Metal 
circuit jack; 
F—Brooklyn Metal Stamping Corp. double- 


audio-frequency trans- 


sockets ; 
Stamping Corp. single- 


HE eleventh instrument to be de- — 


scribed in this series of simple 
“how-to-build” articles is a vacuum-tube 
amplifier that comprises two stages of 
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circuit jack; 
G—Hard rubber panel, 7 inches by 14 inches; 
H—Hardwood cabinet for 7 by 14 inch 
panel; 
I—Baseboard, 1214 inches by 6% inches; 
6—Eby binding posts. 


transformer-coupled amplification for 
use with the new McCullough AC tubes. 

This unit will be found efficient when 
used with any of the preceding units and 
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tuners described in this series or where- 
ever a two-stage, audio-frequency ampli- 
fier of the usual type is satisfactory. 
This particular unit was built in the 
PopuLAR Rapiro Lasoratory for the 
purpose of supplying the beginner with 
details of an efficient amplifier that 
utilizes the new AC tubes and for ac- 
quainting him with its operation. 


POPULAR RADIO 


Take the list of parts (given at the 
beginning of the article) to your radio 
dealer and ask him to supply you with 
them. 

After you have obtained all of them, 
find a satisfactory table or bench on 
which to work and lay out the parts on 


the baseboard as shown in Figures 1 and 
Z. 


THE “PICTURE DIAGRAM” OF THE HOOK-UP 


FIGcre 2: 


The illustration shows the exact manner in which the instruments are 


placed on the panel and baseboard and how the wires run in relation to them. 

The upper rectangle shows the back of the panel, and the lower one shows the 

baseboard. All the parts are lettered fo correspond with the designations in the 
text and in the list of parts. 
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THE PANEL LAYOUT 


Ficure 3: This drawing gives the dimensions for the front panel and the correct 
Spacing from center to center for the holes that are used to mount the instruments 
and the binding posts as well as the holes for attaching the panel to the cabinet. 


H 
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THE DIMENSIONS FOR THE CABINET 
Ficure 4: This diagram (which contains the top, front, and side measurements 
for the walnut cabinet) may be turned over for construction to a competent cabinet 
maker who can build tt from these directions exactly the right size for the panel.. 
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INPUT FROM PLATE ——— 0) 


- INPUT FROM BF se O2 


NEP- DOWN 
TRANSFORMER 


HOW TO HOOK UP THE BATTERIES 
| AND THE TRANSFORMER 
Ficure 5: This drawing prevents you from 
making mistakes in making connections from 
the battcrics and the step-down transformer to 
the terminals of the amplifier. If you follow 
these instructions the unit will be hooked up 
correctly because the binding posts shown in 
the picture wiring diagram are marked with 
designating numbers that correspond with the 
numbers given here. 


The grid post G of the sockets should 
be located immediately below the G post 
on the transformer as shown. Only 
two screws on diagonal corners of the 
sockets and transformers need be used to 
fasten them to the baseboard. 

The panel should then be laid out and 
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drilled. To minimize the possibility of 
spoiling the looks of the panel by making 
scratches in the wrong place, cut out a 
piece of paper the exact size of the panel. 
The position for the holes should then 
be marked on this using the dimensions 
given in the panel drawing in Figure 3. 
This is then used as a template by holding 
it on the panel carefully and punching 
through it with a sharp instrument of 
some kind at the required points. The 
dimensions of the holes have not been 
given, but the builder may readily de- 
termine the size of drill to use by noting 
the size of the jack nuts and the binding- 
post screws. 

After the panel is drilled it should be 
fastened to the baseboard with one-inch 
nickel-plated screws. Flat-head screws 
should be used and the holes in the panel 
should be countersunk to make a neat 
job. The holes which require counter- 
sinking have a double ring drawn around 
them in Figure 3. 

The 4.5-volt “C” battery should be 
fastened to the base with a brass strip 
bent and fastened with two small wood 
screws as shown in Figure 1. 

This battery will last almost as long in 
the set as when it is not in use, due to 
the very light drain on it. It may readily 
be replaced, when necessary, by removing 
the brass retaining strip J, and discon- 
necting the two leads to the battery. 

You are now ready to wire the set and 
should have no difficulty if the picture 
diagram is carefully followed. All parts 
are lettered with their designating letters 
used in the parts required list and this 
eliminates the possibility of a mistake. 

When the wiring has been completed 
the set should be fastened into a cabinet 
of the sizes shown in Figure 4. 

Figure 5 shows how the batteries and 
the transformer should be connected to 
the completed set. Although the binding 
posts have been placed so as to simplify 
connections to any of the preceding units 
described in this series, they also cor- 
respond to those used on most stand- 
ard tuning units. Having the two step- 
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down transformer leads (corresponding 
to the usual “A” battery leads) at the left 
of the panel makes it possible to connect 
these two to the preceding unit when the 
latter is also designed to use AC tubes of 
this type. This minimizes tnduction from 
long leads carrying alternating current. 

Two flexible leads made of ordinary 
lamp cord (or similar wire) should be 
run from the two bottom binding posts 
to the heater terminals on top of the tubes 
as shown in Figures 1 and 2. To make 
these leads readily removable four fric- 
tion clips of the type designed for these 
tubes should be soldered to the two leads. 

These tubes operate best with from 
3.25 to 4 volts on the heater circuit and 
a small step-down transformer designed 
for this special use should be employed 
to supply this current. Care must be 
taken in obtaining the transformer to 
be sure it furnishes the proper values of 
voltage and preferably that it allows con- 
siderable variation over this range. 

As is also the case with the usual fil- 
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ament type tube the heater coils should 
be run at as low a voltage as possible 
consistent with good reproduction and 
volume, so as to insure long life. 

In adjusting the filament circuit make 
changes slowly as there is a time lag of 
some ten or fifteen seconds before vari- 
ations in the applied voltage cause much 
of a change in the electron emission. 

Where this unit is to be used with a 
tuner already using the AC tubes, care 
should he taken to see that the same fila- 
ment lead is connected to the “B” in the 
tuner as in the amplifier. The fifth post 
from the top is connected to the “B—” 
and this post should connect to the post 
which goes to the filament and “B—” 
of the preceding unit. This precaution 
will prevent a short-circuit through the 
common “B—” connection. Where a 
separate “B” battery is used for the am- 
plifier no such precautions need be taken. 
_ When this amplifier is properly built 
and properly connected it will give very 
satisfactory results on a loudspeaker. 


THE PANEL ARRANGEMENT FOR THE AMPLIFIER 


FIGURE 6: 


This picture shows the front view of the panel installed in the cabinet. 


The only instruments on the front are the two jacks which connect to the first 
and second stages of amplification and the row of binding posts at the left. 


THE ATOMS OF VARIOUS ELEMENTS 


Ficure 1: 


The first model shows an atom of hydrogen, which consists of a 


positive nucleus and only one electron; the last model shows the calcium atom, 
which contains a positive nucleus surrounded by. twenty electrons. 


The ATOM 


ARTICLE No. 2: THE NATURE OF GASES 


In this article the author reveals in simple, everyday language 
some more of the little-known facts about the atom—that little 
understood particle that plays such an important part in radio 
—and the laws that govern electrons in the various combinations 
that make up the various elements. 


By SIR WILLIAM BRAGG, K.B.E., D.Sc., F.R.S., M.R.I. 


N the first article it was shown that 
the behavior of the helium atom, 
which was expelled by the radium atom 
at the moment of its disintegration, ne- 
cessitated a new conception of the struc- 
ture of an atom. 

The helium atom passes through the 
hundreds of thousands of atoms of all 
sorts which it may meet in its brief career. 
Starting at the rate of 100,000 miles a 
second, it travels in a straight line, until its 
energy is used up in the encounters with 
the atoms it meets. This and other effects 
observed in the movement make us believe 
that each atom is like a minute solar sys- 
tem, in which the sun is replaced by a 
nucleus charged with positive electricity, 


‘surrounded by negatively charged satel- 


lites which we call electrons. The posi- 
tive charge of the atom is invariable: its 
amount determines the number of elec- 
trons which it can attach to itself. A “six- 
electron” atom, for example, has a nucleus 
charged with positive electricity equal 
to six of the standard units of electricity 
in nature—there is only one standard nmg- 
nitude. It can attach to itself six elec- 
trons, for every electron has one standard 
unit of the negative electricity which is 
the antithesis of the positive. 

The atom as a whole is electrically nev- 
tral. The behavior of the “six-electron” 
atom is, for all practical purposes, entirely 
determined by the fact that the nucleus 
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THE ATOM 


isa “six-electron” nucleus. It is what we 
call carbon. When the atoms of carbon 
are arranged in a certain way, they form 
diamond; a second arrangement gives 
graphite, and black lead; carbon is the 
most important constituent of the animal 
body and of all organic substances, of 
coal, of fats, oils, petrol and a vast variety 
of well-known materials. But, though it 
plays so great a part, all its properties 
and uses depend on its possessing a six- 
electron nucleus. A “seven” or a “nine,” 
or any other number gives totally differ- 
ent properties, and, in fact, makes a new 
substance. The former is nitrogen, and 
the latter fluorine. 

Atoms are found with almost every 
number of charges on the nucleus, from 
the “one-electron” atom which we call 
hydrogen, to the “ninety-two” electron, 
which is called uranium. Every atom has 
its name: a name generally given by the 
discoverer as indicating some special prop- 
erty which it possesses; or it may have 
been discovered so long ago that the origin 
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of the name is obscure. Most of the 
names are well known and time-honored, 
and are not likely to be abandoned. Actu- 
ally each kind of atom is identified with 
a certain number, as already explained; 
so that the number is a perfectly sufficient 
description. Some of the atoms have not 
yet been met with; for example, number 
43. A few months ago there was great 
interest in the discovery of number 
72; it is generally agreed that it shall 
be called “hafnium,” the name being 
derived from the old Latin name of 
Copenhagen, where its existence was 
proved. 

In the first of the figures on the oppo- 
site page a set of models is shown (Figure 
1). These are to represent, roughly, a 
probable feature of the arrangement of 
the electrons in each of the first twenty 
atoms. Whether the electrons are in 
movement or not, and what is the char- 
acter of any movement they possess, is for 
the present of no importance. The point 
that is meant to be illustrated is an un- 


mined 


de ja us b: badh arip i is bent 
aa Bl sar? 


A] 
P L EA 


HOW MOLECULES OF GAS “BOMBARD” A CONTAINER 
Ficure 2: This drawing shows, by analogy, how a gas expands the silken envelope 


of a balloon by bombardment: 


the tiny molecules of gas act on the envelope 


separately, just as the billiard balls do, in bending the strip outward. 
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LABORATORY EXPERIMENTS THAT ILLUSTRATE PHYSICAL LAWS 


Ficures 3 and 4: The figure on the left shows the action of a chimney in guiding 

the molecule of gas through a tube to the flame. Figure 4 (on the right) illustrates 

the fact that a feather and a coin, although of different sizes and weights, fall at 
exactly the same rates of speed in a vacuum. 


doubted arrangement in groups, to some 
extent concentric about the nucleus. Thus 
the first, hvdrogen, has one electron; the 
second, helium, has two. These electrons 
are more closely associated with the nu- 
cleus than any of the others that are to be 
added as we go to higher numbers. The 
nucleus of lithium can attach three elec- 
trons to itself. Two of these are closely 
associated with the nucleus just like those 
of helium; the third is further away, and 
is not to be classed with the first two. 
As we go along the line and add one 
electron after another—the positive charge 
on the nucleus growing steadily—the new 
electrons are to be classed with the third 
electron of lithium. The two inside mem- 
bers are present in all of them; but an 
outer shell is being formed. This goes on 
until the number in the new class 1s eight. 


After that a third group appears, which 
grows until it also has eight members ; and 
after that appears a fourth. We need not 
go further, because the rules of the fur- 
ther formations are of a similar character, 
and we wish to avoid the complication of 
detail. 

All these facts are illustrated by the 
models. For instance, aluminum has a 
“thirteen-electron” nucleus, and the thir- 
teen electrons which it can attach to itself 
are so arranged that there are two close to 
the nucleus, eight in the next group, and 
three in the next. 

The forces exerted by one atom on an- 
other, when the two are brought close to- 
gether, are verv complicated in character, 
and are imperfectly understood. If more 
were known, the models might be more 
exactly constructed. No doubt they de- 
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pend on the way the atoms are presented 
to each other, just as—to take a simple 
example—a magnet can be made to at- 
tract another magnet according to the 
way their poles are brought together. We 
know that atoms do attach themselves to 
one another, and that the forces are very 
different for different members and ar- 
rangement of electrons, and depend on 
that arrangement. For example, fluorine, 
which has two electrons in the first group 
and seven in the second, has properties 
very similar to those of chlorine, which 
has two in the first, eight in the second, 
and seven in the third. In both cases the 
outside group, that which presents itself 
to the outside world, is an arrangement of 
seven. 

A certain number of the atoms have 
singularly feeble attractions for any other 
atoms, whether like or unlike themselves. 
These are numbers 2, 10, 18, 36, 54, 86. 
They are, we may say, the “unsociable 
atoms,” because they never combine with 
others, they take very little part in the 
affairs of the world. They were, in con- 
sequence, overlooked until a few years 
ago. The late Lord Rayleigh found that, 
after the oxygen had been removed from 
a sample of air, and every other known 
gas which might be contained as a .small 
impurity, the remainder did not, as he ex- 
pected, exactly resemble the pure nitro- 
gen which he prepared in the usual ways. 
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With the help of Ramsay he proved the 
existence of a new gas in the air, which 
was the number eighteen shown in our 
models. The proportion in the atmos- 
phere is quite considerable. The air in 
the theater of the Royal Institution weighs 
about three quarters of a ton; of this 
about eighteen pounds is composed of the 
new gas. Such a proportion would easily 
have been discovered long ago if the new 
element had been willing to enter into 
combination with any other. The dis- 
coverers named the element “argon,” the 
lazy one, because of its unwillingness to 
associate itself with other atoms. It is 
rather, however, unsociable than lazy ; its 
physical movements are as quick as those 
of any other atoms of the same weight. 
The discovery of argon was quickly 
followed by the discovery of others like it. 
The two-electron, helium, was found in 
certain minerals; its existence in the sun 
was already known. Neon (10), the 
“new” gas; krypton (36), the “hidden” 
gas; xenon (54), the “stranger,” and the 
radium emanation (86) are all very rare. 
All these are gases, which is to be ex- 
pected. Their atoms are in movement, 
and are each on their own, there being so 
little tendency to associate. Only when 
the temperature is greatly reduced do they 
liquefy, especially those that are light. 
They are excellent examples of the na- 
ture of a gas; of the state in which 
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AN EXPERIMENT WITH MAN-MADE FOG 
A dense fog may be formed in a tube by moisture settling on the 


Ficure 5: 


innumerable small particles in the air. 
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HOW SOUND WAVES ARE PRODUCED 


Figure 6: This picture of a laboratory set-up 

shows how the atoms of a gas are set in motion 

by contact with vibration; a pith ball is hurled 

away when it comes in contact with a vibrating 
tuning fork. 


movement overcomes attraction. There 
are many other well-known substances 
which are usually met with as gases, oxy- 
gen, hydrogen, nitrogen, and so on. But 
in these cases we have examples of mole- 
cule building which will be considered 
more carefully later. In each case atoms 
have combined in pairs ; and the pair forms 
a contented combination, somewhat un- 
willing to join up with other atoms, and 
therefore maintaining an independent ex- 
istence like argon. 

The properties of a gas are readily un- 
derstood if its nature is borne in mind. 
It 1s convenient to take the analogy.of a 
billiard table. For these lectures, Messrs. 
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surroughs and Watts were kind enough 
to make a special table of small size and 
having no pockets. A number of balls 
moving on the table represent the atoms 
of a gas-like argon; the cushions repre- 
sent the walls of a containing vessel. The 
only defect is that the balls, when set mov- 
ing, soon come to rest, whereas the atoms 
of the gas are always on the move. But 
the table and balls may still be used to 
illustrate the main properties of a gas. 
The pressure of a gas on its containing 
vessel is illustrated by the continual bom- 
bardment of the cushions by the moving 
halls; a thin strip forming a false cushion 
is bent outwards just as a balloon is dis- 
tended by its gas (Figure 2). If, again, a 
loose cushion is pushed in, the balls are 
made to move more quickly. Just so. 
when the piston is driven into a cylinder, 
the atoms or molecules of the gas move 
more quickly. In other words, the gas is 
heated, as every one has realized who has 
felt the bicycle pump grow warm with 


_use. If the gas is allowed to expand sud- 


denlv, it is chilled ; so, if the false cushion 
is withdrawn, the balls that strike it lose 
some of their speed. In the same way, 
the hands are drawn back while catching 
a ball, so that the ball can be brought to 
rest. If damp air is allowed to expand 
suddenly, the chill may produce a fog. 
The apparatus that is shown in the figure 
is designed to show the effect (Figure 5). 
If the air is clean, though damp, the ex- 
pansion produces a light mist; but if the 
air of the lecture-room is drawn into the 
tube, the expansion produces a sample of 
London fog. 

The pressure of the atmosphere is much 
greater than may naturally be supposed. 
Its flexibility, due to the independence 
of the separate atoms, is so great that its 
massiveness is overlooked. The pressure 
on the exterior of the human body is more 
than ten tons. The body would collapse 
were it not that gases and liquids within 
are exerting the same pressure outwards, 
so as to counter the pressure of the air. 
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The Diary of a Radio Fan 


By D. R. PATTERSON 


Dec. 20.—The papers say you can 
hear music and bedtime stories with a 
little box affair connected to telephones 
on the head, like a telephone operator. 
Oh, well! Just another fad. 

Dec, 22,—Bill Parker says this radio 
stuff is good. Says he can almost dis- 
tinguish the words on a set he made 
himself. Think I'll get one for son 
Gordon. 

Dec. 23——Hooked up a radio set to 
clothes lines tonight after Gordon had 
gone’ to bed. You have to monkey 
around with a little curly wire’ dinkus 
the clerk told me was a cat’s something- 
or-other. Then you connect the clothes 
line to a water pipe or something, and 
a condenser (or was it a crystal ?) | has 
to be touched by the curly wire vario- 
coupler. Maybe I've got it wrong.” ` 

Dec. 24.—The darned thing works! 
Late tonight, after Parker fixed the 
wires up right and Friend Wife was in 
bed, I heard a chap saying, in the ear 
phones: “This is Station BVD broad- 
casting—’”’ Later on I heard some dots 
and dashes. It will be great sport for 
Gordon. 

Dec. 26.—Tried all day yesterday to 
hear something on the radio but had no 
luck. Son Gordon, who has the modern 
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idea of all children that they can do 
anything better than their parents, tried 
it. And purely by luck he got some 
nice music going. This should be good 


stuff. 
June 4—Bill Parker says the new 
idea of vacuum bottles instead of 


crystals is better, but you have to use 
storage tanks—or was it storage bat- 
teries? Will go over and see what his 
new idea works like when he gets it 


. going, Just so I can tell the young son 
` about it. 


I have no interest in it myself. 

June 10—teard some great stuff at 
Parker’s tonight. Must get Gordon a 
set like Bill's. Son must be kept up-to- 
date. 

July pal ried all evening to hear 
something on new outfit; phoned a chap 
who sold it and he “showed me where 
I'd forgotten to put the vacuum tube 


in place. .Stayed up till three A.M. 
listening to dots and dashes. 
July 13.-—Must teach Gordon the 


Morse code so he can read the messages 


in the air. Dug up a code in the en- 
cyclopedia. Copied message I heard 
like this: “AXGP dnm 64k hsd mnli.” 


Must have been some operator outside 
the three mile limit. Maybe I didn’t 
get it right myself. 
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Aug. 29.—Had a lot of trouble on 
Monday—that is, Gordon did—until 
Bill Parker discovered it was the wash- 
ing on the line. Friend Wife will have 
to hang the washing in the cellar. 

Sept. 1.—Varker helped me to put up 
an aerial wire from chimney to a tree, 
so it won’t interfere with washing any 
more. Now hear stations in the west 
but can’t get southern ones. 

Nov. 5.—Gordon wants to know why 
he can’t work the set himself. Says I 
oughtn't to want to listen to what 
Hoppity Rabbit did to Phewie Skunk. 
I don’t like fussing with the darned 
radio but have to get it running for the 
sake of the kids. 

Jan, 8—Parker says 
wrong direction. Took it down and 
put it up on another tree. Now hear 
soutnern stations but no westerners. 

Jan, 20.—Gordon is now using the 
old crystal set all himself, while I keep 
on experimenting with the big one until 
I get it working right for him. Heard 
three concerts tonight; got 
earlier, two A.M. Willing to lose a 
little sleep for the sake of the children. 

Mar. 3—Got a new book which says 
a variable condenser is no good. Gave 
the old set to Gordon. 

Mar. 4.—Bought a new set, regenera- 
tive variocoupler and variometers. Was 
telling the boys at the office how to 
work it, and those big words came in 
fine. (Memo: find out what those words 
mean. ) | 

Mar. 15.—Tried for an hour to get 
a station; gave jt up. Put set away in 
the attic. Jig. 3 

Mar. 30—Saw a good program in 
the paper tonight which was to be put 
in the air by station IOU. Some day I 
may dig up that set and see if it works. 

April 24.—Dill Parker has a copy of 
Popucar Rapio that shows all the new 
radio stunts. No wonder my set 
wouldn’t work! Bill showed me where 
I was wrong, and we stayed up till 
three A.M. tuning in different stuff. 

Apr. 18.—This radio is great dope! 


aerial is in 


plicated to bother with. 
to bed 
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Heard sixteen different stations tonight; 
heard a lecture on shoemaking and one 
on curing hay fever. Friend wife savs 
you wouldn't go to those lectures in a 
hall. Isn’t that just like a woman? 

May 15.—Bought a new book which 
shows that all my trouble was on ac- 
count of the aerial. Took .it down. 
Building a set myself on plans in the 
book. á 

May 16.—Took the day off to finish 
set. Got tangled up with the coils of 
wire and also bust the black panel. 
Finally hired a young radio enthusiast 
to finish it for me. Didn’t cost much 
more than a factory built set. 

May 1/.—Now using new set with 
bedspring instead of outside aerial. 
With a loop hung on a miniature “Stop, 
Look and Listen” sign can hear western 
and southern stations now, but not very 
well. No wonder the other set wouldn't 
work. 

May 20.—This new outfit is too com- 
Gave it to 
Gordon and hooked up the old crystal 
set. No batteries to bother about. 

July 25.—Off the radio for life. Had 
the boss in to hear the thing tonight and 
couldn’t make it work. Boss wonders 
why I stay off work to monkey with it. 
After he left, young Gordon tuned in 
Cuba on his set, just by chance. 

Sept. 8—The reflex is the thing! No 
more regenerative radio frequency for 
me. This new book says the sound 
goes in the vacuum tube and out, then 
dashes through it a few times more, 
picking up more sound each trip, with 


a final run through a crystal. Have to 
look up the prices of these sets. 
Oct. 10.—Friend Wife wants to 


know why we didn’t buy a flivver in- 
stead of spending all the cash on radio 
sets. No interest in science, these 
women. 

Oct. 25.—Too much work getting 
new set working. Son objects to tak- 
ing any more sets. I took back his old 
crystal set and bought him a tricycle. 
The crystal is the thing for me! 


Handy Tools for Radio Fans: No. 6 


From a photograph made for POPULAR RADIO 


THE 
JACKKNIFE 


Useful for making connections 


i is almost impossible to put up a 
set, install an antenna, and make 
connections to batteries, without the 
use of a knife, yet this tool is often 
overlooked in the radio fan's kit. 

For scraping the insulation from 
wire that is to be used for connections 
and for cleaning up the ends of wires 
that are to be soldered, the jackknife 
is invaluable. It should contain one 
large “husky” blade and at least one 
other smaller blade. There are some 
knives that are also provided with a 
small screw-driver blade. 


The preceding suggestions in this 
series were SIDE-CUTTING PLIERS, 
ScREW-DRIVERS, THE  HYDROMETER, 
Tue BATTERY-TESTING VOLTMETER and 
Tue FILE. 
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“What Set Shall I Buy?” 


4th Installment 


For the guidance of readers who want specific and authoritative 
information concerning the best of the ready-made receivers that 
are now on the market, this feature will be published monthly 
until all of the receivers that have passed the tests of the 
Popu.car Rapio LaporaTory have been included 


The Standardyne Receiver 


MANUFACTURER'S NAME; Standard Radio Cor- 
poration e 

MODEL; Standardyne 

NuMBER oF TUBES; 

TYPE OF TUNING; 
a variable-reactance control that gives the 
receiver practically a straight line regenera- 
tion or tendency toward oscillation curve 

Type oF DETECTOR; vacuum tube 

Rance on Puones; 3,000 miles 

RANGE oN LoupsPEAKER; 3,000 miles 

Cost, CoMPLETE; with cabinet, $60.00; with 
all accessories, $90.00 to $150.00 

ANTENNA RECOMMENDED; antenna about room 
or outside antenna about 100 feet long 

Kino oF TusBes For R. F.; UV-199, 20l-a, 


five 


tuned-radio-frequency with | 


DV-3, DV-2 

DETECTOR TUBE; same 

Avupbio TUBES; same 

Type or “A” Battery; 4% volt dry cells for 
199 or similar tubes; 6 volt storage for other 
tubes i 

Type oF “B” Battery; 90 to 100 volt dry or 
storage “B” Battery 

Detector “B” VoLTAaGE; 221% to 45 volts 

WAVELENGTH RANGE; 190 to 575 meters 

NUMBER OF TUNING CONTROLS; 3 individual 
variable condensers, detector and audio on 
one rheostat; radio on another 

“A” Battery Current Usep; 3 amperes with 
dry-cell tubes, 114 amperes with 201-a tubes 

“B” BatTrery Curr—ENT Usep; 15 to 25 milli- 
amperes, depending on tubes used 


THE COMPLETE RECEIVER IN A CABINET 


, 


This picture shows the “Standardyne’ 
batteries and loudspeaker. 


The dials A are the three tuning coils; 


receiver mounted in a cabinet that contains 


B are the two 


rheostats; C and D are the loudspeaker and phone jacks for plugging in. 
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Trirdyn Receiver 


MANUFACTURER'S NAME; Crosley Radio Corp. 
Mover NaMeE; Trirdyn 
NUMBER OF TuBEs; three 


Type or TuNING; tuned R. F. combined with 
regenerative detector, and reflex amplification 


Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; 1,000 to 1,500 miles 
RANGE ON LoupsPEAKER; 1,000 to 1,500 miles 
Cost Compete; $65.00 

ANTENNA RECOMMENDED; outdoor 


Kinp oF Tuses For R. F.; UV-201-a, C-301-a, 
WD-12, C-12, UV-199, or C-299 


Melco 


MANUFACTURER’S NAME; Amsco Products, Inc. 
MopeL Name; Melco five 

NUMBER OF TUBES; five 

Type oF TUNING; variometer-inductance 

Tyre oF DETECTOR; vacuum tube 

RANGE ON PHONES; coast to coast 

RANGE ON LOUDSPEAKER; coast to coast 
Cost; $165.00 without accessories 


ANTENNA RECOMMENDED; 20 to 25 feet indoor 
or 60 to 75 feet outdoor 


Detector Ture; UV-200, C-300, WD-12, C-12, 
UV-199, or C-299 

Aupio Tunes; UV-201-a, 
C-12, UV-199, or C-299, 

Type or “A” BATTERY; to suit tubes 

Tyre or “B” Batrery; 90 volts 

Detector “B” VoLTAaGE; 2214 volts 

WAVELENGTH RANGE; 180 to 575 meters 

NuMBER OF TUNING CONTROLS; two 

“A” anD “B” Batrery Current Usep; depends 
on tubes used 


C-301-a, WD-12, 


Five Receiver 


KIND oF TuBEs For R. F.; UV-201l-a or C-301-a 

Detector Tube; UV-201-a or C-301-a 

Avupio Tures; 201-A or 301-A 

Type oF “A” Battery; Exide 100 amperes 

Type or “B” Battery; Burgess 45-volt 

Detector “B” Vottace; 45 volts 

WAVELENGTH RANGE; 200 to 600 meters 

NUMBER OF TUNING CONTROLS; three 

“A” Batrery Current Usep; 1% amperes 

“B” Batrery Current Usep; 10 to 15 milli- 
amperes 
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Neutro-Junior Receiver 


MANUFACTURERS Name: F. A. D. Andrea, 
Inc. : 


Move, Name; 195-A Neutro-Junior 

NUMBER OF TuBES; three 

Type oF TUNING; neutrodyne 

Type oF DETECTOR; tube 

RANGE ON Puones; 500 to 1,000 miles 

RANGE ON LoupDSPEAKER; up to 500 miles 
Cost; approximately $110.00 

ANTENNA RECOM MENDED; single wire, 60 feet 
Kinp or Tuses For R. F.; UV-201-a, C-301-a 


Detector Ture; UV-201-a, C-30l-a, UV-200, 
C-300 

Avbio Tunrs; UV-201-a, C-30l-a 

Type or “A” Battery; 6 volts 

Tyre oF “B“ Battery; 90 volts 

Detector “B” VOLTAGE; 221% volts 

WAVELENGTH RANGE; 200-600 meters 

NUMBER OF TUNING ContTROLs: three 

“\" BATTERY CURRENT UseD; 34 ampere 

“B” Battery Current Usep; approximately 
10 milliamperes 


The Logodyne “Big Five” 


MANUFACTURERS NAME; Kodel Radio Corp. 
MopeL Name; Logodyne “Big Five” 
NUMBER OF TUBES; five 

Tyre OF TUNING; tuned-radio-frequency 
TYPE oF DETECTOR; vacuum tube 

RANGE ON PuHoneEs; 1,000 miles 

RANGE ON LovupspPEAKER: 1,000 miles 

Cost, CoMPLETE: approximately $125.00 
ANTENNA RECOMMENDED; single wire 


Kınp oF Tures FoR R. F.; 201-a 

DETECTOR AND Aupbio TuBeEs; 201-a 

Tyre or “A” BATTERY; storage 

Type or “B” Battery; 90 volt dry cell 
Detector “B” VotTacE; 22% to 45 volts 
WAVELENGTH RANGE; 200 to 550 meters 
NuMBER OF TUNING CONTROLS; three 

“A” Battery Current Usep; 1.25 amperes 
“B” Battery Current Usep; 20 milliamperes 
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Howard Neutrodyne Receiver 


Manvuracturer’Ss NaMeE; Howard Mfg. Co., 
Inc. 

MopeL; models A, B and C 

NUMBER OF TUBES; five 

Type or TuNiNg; three dial neutrodyne 

Type or Detector; UV-20l-a or C-30l-a 

RANGE ON PHONES; coast to coast 

RANGE ON LOUDSPEAKER; coast to coast 

Cost Comp rete; $200.00 

ANTENNA RECOMMENDED; 50 feet single wire 


KIND OF TUBES FoR R. F.; UV-20l-a or C-301-a 
Detector Tuse; UV-20l-a or C-30l-a 
Avupio Tures; UV-20l-a or C-301-a 

Type oF “A” Battery; 6-volt storage 

Type oF “B” Battery; 90-volt dry or storage 
Detector “B” VoLtace; 45 volts 
WAVELENGTH RANGE; 200-600 meters 

NuMBER OF TUNING CONTROLS; three 

“A” Battery Current Usep; 114 ampere 
“B” Battery Current Usep; 12 milliamperes 


No. 100 Neutrodyne Receiver 


MaNvurFacturer’s NAME; Wm. J. Murdock Co. 
MopeL NAME; No. 100 Neutrodyne 
NUMBER OF TUBES; five 

Tyre oF TUNING; 3 dial neutrodyne 

Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; 3,000 miles 

RANGE ON LoupsreakerR; 1,500 miles 


Cost; $100.00 with loudspeaker but without 
batteries or tubes 


ANTENNA RECOMMENDED; 60 to 100 feet 
Kinp oF TuBEs For R. F.; UV-201-a Radiotro: s 


Detector Ture; 201-a Radiotrons 

Aupio TuBes; UV-20l-a Radiotrons 

Type or “A” BATTERY; storage 

Tyre or “B” Battery; regular 

Detector “B” VoLtaGE; 22'4 volts 
WAVELENGTH RANGE; 150 to 650 meters 
NUMBER OF TUNING ContTROLs; three 

“A” Battery Current Usep; 1% amperes 


“B” Batrery Current Usep; 10 to 15 milli- 
amperes 
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THE WIRING DIAGRAM OF THE COMPLETE RECEIVER 


The hook-up for the Freed-Eisemann receiver. The designating letters shown in 
this diagram are as follows: 


RFC 1—Antenna coupling coil; R1 and R2—Filament rheostats ; 
RFC 2 and RFC 3—Tuned radio-frequency Sl—Battery switch; 
coupling coils, (neutroformer) ; S2—Amplifier jack switch; 


VCl, VC2 and VC3—Variable condensers; R3—Grid-leak resistance; 
VT1, VT2, VT3, VT4 and VT5—UV-20l-a J—Loudspeaker or phone jack; 


or C-30l-a vacuum tubes; AFT1 and AFT2—Audio-frequency am- 
C1, C2, C3, C4 and C5—Mica fixed con- plifying transformers ; 
densers; H1 and H2—Neutralizing condensers. 


HOW TO GET THE MOST OUT OF 


YOUR READY-MADE RECEIVER 


No. 8: THE FREED-EISEMANN RECEIVER 


This series of articles explains the theory, operation, equtp- 
ment and care of standard receiving sets 


This series does not indorse the product of any manufacturer or make 

comparisons between receivers. The sets already described include: No. 1, 

the Eagle Neutrodyne; No. 2, the Radiola Superhetcrodyne; No. 3, the 

Melco Supreme; No. 4, the Crosley Trirdyn; No. 5, the De Forest Reflex ; 
No. 6, the Atwater Kent; No. 7, the Grebe Synchrophase. 


By S. GORDON TAYLOR 


HE Freed-Eisemann receiver, model oscillation in the radio-frequency am 


NR 20, is of the tuned radio-fre- 
quency type and makes use of five 
vacuum tubes. 

The neutrodyne method of preventing 


plifier is employed in this set. In view of 
the fact that two other receivers which 
employ the neutrodyne principle have 
already been described in this series of 
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HOW TO USE YOUR READY-MADE RECEIVER 


45 20+ 


articles, it will not be necessary to repeat 
the theory of operation nor to again 
describe the course of the signal through 
the receiver and the action of the individ- 
ual parts.* 


Construction of the Receiver 


This receiver is designed for home 
use; it is not designed for use as a port- 
able. The cabinet is of mahogany and 
is a massive and ornamental affair. The 
top raises up to permit access to the in- 
side for the purpose of inserting the 
vacuum tubes and other parts. In ad- 
dition there is a front door that covers 
the entire panel. This panel is lowered 
to permit access to the tuning dials and 
other panel controls. When the receiver 
is not in use the front door may be 
closed, thus concealing all of the tuning 
controls and at the same time protecting 
them from dust. 

The receiver itself is mounted entirely 
on the panel and is completely assembled 
and wired before being placed in the 
cabinet. The binding posts for connec- 
tions to the batteries and other parts are 
mounted on long shafts which extend out 


Readers who want this information are referred 
to the articles of this series which appeared in 
Porvrar Rapio for Devember 1924 and August 1925, 


_ Saas FLEXIBLE LEAD 
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through holes provided in the rear wall 
of the cabinet; connections to these posts 
are made from the outside rear of the 
cabinet. 


The Antenna and Ground 


The antenna for use with this re- 
ceiver may be anything from a short 
wire stretched along the picture mould- 
ing of one or more rooms, to a regular 
outdoor antenna up to 100 feet in length. 
For local reception a short outdoor an- 
tenna or even an indoor antenna will give 
results practically equal to those obtained 
with the larger outdoor type. For re- 
ception from distant stations, however, 
the longer antenna will be found best. 
Such an antenna is illustrated in Figure 
1. | 

To find out which is the best ground 
connection in any particular location, try 
all that are within convenient reach of 
the receiver. The cold water pipe is 
usually best, but hot water pipes, radia- 
tors or pumps will in many cases serve 
equally well. If none of these are avail- 
able, a pipe driven several feet into 
fairly moist earth will do, or a coil of 
copper wire suspended in the water of a 
well. 

The antenna should be well insulated 
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from its supports and the lead-in wire 
should either be a continuation of the an- 
tenna wire or else securely soldered to 
the antenna wire, to prevent corrosion at 
the joint. Before making the actual in- 
stallation of the outdoor antenna it 1s ad- 
visable to make inquiries as to the re- 
quirements of the local rules of the fire 
underwriters. These require the use of 
a lightning arrester with an outdoor an- 
tenna and sometimes require that. the 
arrester be installed on the outside of the 
house with a ground connection from the 
arrester to a point outside of the house. 
These requirements vary in different lo- 
calities, but in any case the desired in- 
formation may be obtained from the 
local fire insurance agents. 


The Tubes That Are Used 


The Freed-Eisemann receiver is de- 
signed for the use of the 201-a type tubes 
in all five sockets. These may be either 
UV-201-a, C-30l-a or the De Forest 


l INSULATORS 


ANTENNA WIRE. 


WALL OF HOUSE 
LEAD-lW WIRE 
PORCELAIN BUSHING 


POLE OR OTHER 
ANTENNA SUPPORT 
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DV2. “Soft” detector tubes, such as the 
UV-200 or the C-300 cannot be used, 
nor can power amplifier tubes such as 
the VT2 or 216-a be used. These limita- 
tions are due to the fact that the rheostats 
incorporated in the receiver have insuffi- 
cient current carrying capacity for 
these tubes, which require comparatively 
high filament current. 


What Batteries to Use 


For lighting the filaments of the vac- 
uum tubes, a six volt storage battery is 
required, preferably with a capacity of 
not less than 60 ampere hours. The fil- 
ament current consumption of the re- 
ceiver is approximately 114 amperes an 
hour when all five tubes are in use. This 
means that, in theory, with a 60 ampere 
hour battery the receiver can be operated 
for close to 50 hours from a single charge 
of the battery. Actually it 1s not ad- 
visable to keep the battery in use until it is 
completely discharged, as a total dis- 


LIGHTNING ARRESTOR: he 


OUTSIDE GROUND 
CONNECTION 


FIGURE l: 


Ws 


COLD WATER PPE- 
GROUND CONNECT 
B RECEIVER 


HOW TO ERECT AND BRING IN YOUR ANTENNA LEAD 


This shows how the antenna should be erected and how the lead-in is attached 
to the antenna and anchored near the window. 


From the insulator outside the house the 


lead passes through a porcelain tube or bushing that is set in a hole bored through the 
window shaft. 


HOW TO USE YOUR READY-MADE RECEIVER 


From a photograph made for PoPULAR RADIO 
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THE AUTHOR EXPERIMENTING WITH THE RECEIVER 


After the set had been installed in the laboratory it was carefully tested on different types of 
aerials and different types of loudspeakers to determine the data that has been written up in this 
article to enable the prospective user to get the most practical benefit from his set. 


charge is harmful to the battery. With 
such a battery the receiver should be used 
only about 40 hours before recharging 
the battery; this means that the battery 
should be recharged every ten days if 
the receiver is used four hours a day. 
The advantage of using a battery with 
higher ampere hour capacity is therefore 
evident. A 100 ampere hour battery is 
probably the most -practical size. 

The storage battery requires little care 
other than occasional recharging. Every 
month or two it will be necessary to add a 
little distilled water to each of the three 
cells of the battery to keep the level of 
the electrolyte above the tops of the 
plates. It is never necessary to add acid. 

A check is kept on the state of charge 
of the battery by means of a hydrometer. 
This little instrument shows the specific 
gravity of the electrolyte and therefore 
indicates the amount of charge in the bat- 
tery because the specific gravity fluctu- 
ates in a known proportion with the 
charge and discharge of the battery. 
When the battery is fully charged the 
hydrometer should read approximately 
1,285, and will drop to about 1.150 when 


the battery is fully discharged. The state 
of charge should always be kept between 
maximum and 1,185 for best results and 
prolonged life of the battery. 

To provide the high voltage plate sup- 
ply “B” batteries are necessary and may 
be of either the dry-cell or the storage 
type. The first cost of the former is 
lower but the storage batteries will be the 
cheapest in the long run, because instead 
of throwing them away when they be- 
come run down, they can be recharged 
for a few cents. Thus the life of storage 
“B” batteries is figured in years rather 
than weeks or months. 

If dry-cell “B” batteries are used they 
should be either the “large” size or the 
extra large “heavy duty” type. The 
“heavy duty” type are more economical 
as shown in the accompanying tabulation. 
While their first cost is some higher, their 
life is much greater. 

In any event, the total required “B” 
battery voltage is 90. In the case of dry- 
cell batteries this will mean two of the 45 
volt blocks while in the case of the stor- 
age “B” batteries, which are usually 
made in 24 volt blocks, four will be 
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needed. In this latter case the total volt- 
age will be approximately 96, which is 
close enough. 

Some owners may wish to equip their 
receivers with a “B” battery eliminator 
in place of the “B” batteries. In such a 
case the eliminator should be purchased 
with the understanding that the price will 
be refunded if the eliminator fails to 
function properly during an actual trial 
at the home of the purchaser. 

Provision is also made for the use of 
a so called “C” battery. This is a small 
dry-cell battery of 41% volts and is used 
to provide the proper grid bias to the 
audio amplifier tubes, thus serving two 
most useful purposes: First, by main- 
taining the tube at the proper bias, which 
tends to improve tone quality and vol- 
ume; Second, by prolonging the life of 
the “B” batteries, because the “B” bat- 
tery current drain is reduced through 
the action of the “C” battery. The cur- 
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rent drain on the “C” battery itself is 
almost zero and its life is therefore great 
—usually somewhere in the neighbor- 
hood of a year. The economy effected 
through the use of a “C” battery with- 
the Freed-Eisemann receiver is shown in 
the accompanying tables. 


How to Operate the Recewer 


In putting the receiver into operation, 
connections are first made from the re- 
ceiver to the antenna, ground, batteries 
and loudspeaker as shown in Figure 2. 
Be sure that connections are made ex- 
actly as shown, otherwise there will be 
trouble — especially if the “A” battery 
connections from the receiver are con- 
nected to the “B” battery instead of the 
“A” battery. The penalty may be one 
or more tubes ruined. 

The filament supply current from the 
“A” battery is then turned on. This is 
accomplished by first pulling out the 
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THE BATTERY HOOK-UP 


FIGURE 2: 


How to connect the “A,” “B” and "C" batteries to the rear of the receiver. 


Check up before actually using the set to make positive that you have the terminals connected 
exactly as shown in this diagram; then you will have no trouble with burned out tubes. 


HOW TO USE YOUR READY-MADE RECEIVER 
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THE PANEL VIEW OF THE RECEIVER 


This picture shows the set with the front flap let down as in operation. 
controls are VC1, VC2 and VC3 while the rheostats R1 and R2 control the volume and quality. 


knob of the battery switch in the lower 
right hand corner of the panel, and then 
turning the knobs of the two rheostats in 
a clockwise direction to about 40 on their 
dials. Now insert each of the five tubes 
in the first socket to make sure each lights 
properly. 

The next step is to insert the five tubes 
in their proper sockets. Place them in 
their sockets so that the pin on the side 
of the tube slips down in the slot provided 
in the side of the socket. Then press 
down as far as possible and turn tube to 
the right as far as it will go. Thus it is 
securely locked in place. The rheostat 
knobs are then turned up to about 70. 

Now the tubes should all light up, pro- 
vided the knob of the “amplification” 
switch is pulled out, and all is in readi- 
ness to tune in the broadcasting stations. 
If the “amplification” knob is in only 
four of the tubes will light. By referring 
to the chart near the end of this article 
the approximate settings of the three 
large dials for a number of broadcasting 
stations will be found. These readings 
were made with the receiver shown at 
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The three principal 


the beginning of this article and should 
correspond very closely with those of any 
other Freed-Eisemann receiver of this 
type. At least this 1s true of the settings 
of the second and third dials. The set- 
ting of the first will vary according to 
the antenna used. 

It is advisable to first try tuning in a 
local station which is known to be “on 
the air” at the time. Find its dial settings 
on the chart, or the dial settings of an- 
other station operating on the same or 
near wavelength. When it is heard read- 
just each of the three dials until the great- 
est volume of sound is obtained. This 
setting will be the proper one for that sta- 
tion. If the station is not heard at all, 
even after considerable “feeling around” 
with the dials, it 1s evidence that some- 
thing is wrong in the connections to the 
batteries, or in the tubes, and they should 
be checked over carefully. 

Assuming that the first station has 
been successfully tuned in, it is well to 
repeat the operation on a number of sta- 
tions until the method of tuning becomes 
familiar. Be sure and keep a record of 
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the dial settings at which each station is 
tuned in so that the same station may be 
tuned in again 1f desired, without the ne- 
cessity for hunting around. 

Now for a little investigation of the 
other controls—and a word or two of ad- 
vice regarding them. 

Under ordinary conditions this receiver 
will deliver more than ample volume of 
sound in the case of reception from local 
stations. If it 1s operated at full blast on 
the locals the tone quality will be sacrificed 
because the average loudspeaker cannot 
handle such volume satisfactorily, espe- 
cially if it be operated in a small room 
with the acoustic qualities of the average 
room. Secondly too great volume is un- 
comfortable to the ear of those who may 
not be used to listening to the receiver. 

The upkeep cost of the receiver can be 
greatly reduced by keeping the volume 
at a point where it is comfortably au- 
dible. In the case of local reception this 
is accomplished by pushing the ‘“ampli- 
fication” knob all the way in, or by turn- 
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ing the “volume control” dial in an 
anti-clockwise direction until the volume 
is reduced to the proper point. By fol- 
lowing the former plan the last tube is 
automatically cut out of the circuit and 
its filament extinguished. The drain 
through the rheostat (R2) is thus re- 
duced and this rheostat should be turned 
back (anti-clockwise) about 20 degrees 
on its dial. The best plan for ordinary 
use, however, is to leave the “amplifica- 
tion” knob pulled out and to control the 
volume by means of the volume control 
dial. This provides a smooth regulation 
of volume to just the degree desired and 
results in just as economical operation 
so far as “B” battery consumption is 
concerned—and this js the largest item 
of upkeep cost—as would result from 
using the “amplification” knob to reduce 
the volume. 

When the receiver is to be turned off 
it is necessary only to push in the knob 
marked “battery.” The rheostats may 
be left in their regular operating position 
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HOW TO CHARGE THE BATTERIES WITH DIRECT CURRENT 
This diagram shows the proper connections for charging the storage 'A” battery from 110 


volt direct-current lighting lines. 


If you have alternating current in your home, the battery 


should be connected as shown in any of the preceding articles of this series. 


HOW TO USE YOUR READY-MADE RECEIVER 


VIEW OF THE RECEIVER FROM UNDERNEATH 


This picture gives the general construction features of the Freed-Eisemann Neutrodyne 
receiver as viewed from below. The mounting and spacing of the coils are clearly shown as 
well as the method of supporting the sub-panel. 


because the battery switch cuts off the 
entire receiver from the “A” battery cir- 
cult. Also, when the “A” battery is dis- 
connected by means of this switch the 
“B” batteries are in effect cut off also, as 
no current can flow from the “B” battery 
unless the tube filaments are lighted. 
The loudspeaker may be connected to 
a phone plug and plugged into the jack at 
the center of the lower edge of the panel, 
or it may be connected without a plug to 
the two binding posts that are provided 
for this purpose at the back of the re- 
ceiver. Results are the same in either 
case. If desired, the headphones may be 
plugged into the jack whether or not the 
loudspeaker is connected at the back of 
the receiver. This is a convenience as it 
is sometimes desirable to use headphones 
in tuning in distant stations. When this 
is done, however, the “amplification” 
knob should be pushed all the way in and 
the “volume control” knob will probably 
have to be turned back somewhat to re- 


duce the volume to a comfortable degree 
for use with the headphones. 

In any case the two rheostat dials (R1 
and R2) should be kept at as low a set- 
ting as possible, consistent with good vol- 
ume. 

In this way the lives of both the “B” 
batteries and the vacuum tube filaments 
will be greatly prolonged and the “A” 
battery will give somewhat longer service 
on a single charge, although this last is 
not important if the owner has a battery 
charger. 

Another item that effects economy of 
operation is the little “C” battery. 

While this battery is small and lasts 
for a long time its influence on the entire 
receiver is marked. It affects tone qual- 
ity, volume and “B” battery life mate- 
rially. The accompanying table showing 
the approximate life of “B” batteries 
demonstrates the effect of the “C” bat- 
tery on the economical operation of the 
receiver. It will be noted that the life 
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of the “B” batteries increases with in- 
cręased voltage of the “C” battery ; there- 
fore it is most economical to use 
the full 4% volts of the “C” battery. 
On the other hand the best -tone 
quality is frequently obtained with only 
1% or possibly 3 volts of “C” battery. 
It is further up to the owner to experi- 
ment a little to determine whether 114, 3 
or 4% volts of “C° battery give the 
most satisfactory results. Indeed the tone 
quality without any “C” battery at all 
may prove more desirable than the 
greater volume and economy obtained 
when the “C” battery is used. 
Selectivity 

When an antenna 100 feet in length is 
used, and is connected to the binding 
post at the back of the receiver marked 
“short antenna,” it may be found that 
two stations separated less than 10 meters 
apart in wavelength will interfere with 
each other, especially if one is a powerful 
local station. In that case the antenna 
should be connected to the “long an- 
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tenna” binding post. Thus connected, 
there will be ample selectivity. 

If the antenna be only 60 or 70 feet 
in length there will probably never be 
occasion to use the “long antenna” con- 
nection. Best results are obtained with 
the antenna connected to the “short an- 
tenna” terminal, provided it is found that 
selectivity is satisfactory in this case. 


Charting the Receiver 


Under the head of “How to operate the 
receiver” it was suggested that a record 
of the dial settings for each broadcasting 
station be kept, in order that the same 
stations may be tuned in again at will 
without the necessity of hunting around 
for them. 

It is well to keep this record in a con- 
venient form so that it constitutes a tun- 
ing chart. An approximate chart is 
shown on page 253. A better form of 
record, however, is one which lists the 
actual settings of each of the three dials, 
as the settings may be different. 

It is advisable to jot down the settings 


VIEW OF THE SET FROM THE REAR 


In this picture the reader may clearly see the method of shielding the three tuning units, 
VCI, VC2 and VC3 and also the arrangement of the sockets and the transformers, which 


are mounted directly upon the top of the sub-panel. 


The designations of the various parts 


are the same as shown in the other diagrams, in the list of parts and in the text. 
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A TUNING CHART FOR THE RECEIVER 


This gives the approximate setting for the three dials, VC1, VC2 and VC3 for tuning in 
the various wavelengths used in broadcasting. The first dial setting may be a kitile higher or 
a little lower than shown in this curve on account of the varying lengths of antenna that may 
be used with the receiver; however, the setting given above will be approximate for all three dials. 


APPROXIMATE “B” BATTERY LIFE OF THE FREED-EISEMANN NR 20 


RECEIVER 
| AVERAGE HOURS “LARGE” BATTERIES “HEAVY DUTY” BATTERIES 
USE PER DAY 2 hours 3 hours 4 hours 2 hours 3 hours 4 hours 
No. “C” battery.........] 68 days 38 days 20 days 147 davs 84 days 52 days 
14% volt “COC”... eee, 81 * 46 " 26 “ 164 " 96 " 60 “ 
Solt C kee eaketel Ol = 52°" 31 “ 179 “ 107 “ 68 " 
| 415 volt “O” ereen 107 “ 63 “ | 39 " 203 " (23 ~ 8I “ 


Measurements made with 90 volts of “B” battery, varying C” battery voltage from 0 to 4!y, “amphfication” 
switch pulled out and both rheostats set at 70. 


Same conditions as in Table 1 except with the “Amplification” switch pushed in. 


AVERAGE HOURS LARGE” BATTERIES | “ITEAVY DUTY” BATTERIES 
USE PER DA: 2? hours 3 hours 4 hours 2 hours 3 hours 4 hours 

No. “C” batterv.........| 99 days 59 davs 34 davs || 190 davs | 114 days 73 days 
14 volt “C”... ww. 107 “ 63 " 39 «CS 203 “ 123 “ gI “ 
Svt C o bhi na a 115 “ 69 " 43° # 215 “ 130 “ gg! 
416 volt CC”... we... 130 " o a 51 “ 237 " 148 " 100 “ 


Inasmuch as the cost of “B?” hattery replacement is practically the entire upkeep cost 

of the receiver, the above tables will be of interest. The conclusion to be drawn 

from the tables is: To attain maximum economy, use 4% volts of “C battery and 

keep the “amplification” switch pushed in wherever this will provide sufficient 

voume. Also, don’t start the receiver going early each evening and leave it going 
until bedtime unless someone ts actually listening. 
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for each station as it is tuned in for the 
first time. After this has been done for 
a few evenings a new record should be 
made listing all the stations that have 
been recorded in some convenient order. 
This may take the form of a list arranged 
alphabetically according to station calls, 
or it may list the stations in the order of 
their wavelengths with the highest wave- 
length stations first. If one ts not fa- 
miliar with the wavelengths of the differ- 
ent stations, or if someone other than 
the maker of the record will have oc- 
casion to use it, the alphabetical arrange- 
ment will probably be best; one can easily 
determine which form is most suitable to 
his needs. 

After this list has been made up it will 
need to be revised occasionally as new 
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stations are tuned in for the first time, in 
order that the dial settings of these new 
stations may be entered in their proper 
place on the record. 

The important item is to note the dial 
settings for every station received. Other- 
wise, when it is desired to listen in on the 
program of one particular station, several 
minutes may be spent in trying to locate 
it on the dials. This in itself does not 
seem a serious matter but every operator 
of a receiver knows the embarrassment | 
of having to “fish around” in front of 
company, when one of the guests asks to 
hear some particular distant station. It 
the operator can, by referring to his tun- 
ing chart, set the dials immediately for 
the desired station it is much more plea- 
sant for everyone concerned. 
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A UNIQUE USE OF RADIO IN THE BUSINESS OFFICE 


Henry Ford maintains the largest private radio system in the country. His station 
at Dearborn, Mich., is in constant communication with six of his plants and his 
four lake ships. Communicating in private code, Ford is said to be able to save 
large sums yearly. In each of his stations are installed electric typewriters which 
transmit the messages to other reproducing typewriters in the various plants. 


Call Letters That Have a Past 


By LAWRENCE A. CORRIDON 


Call letters that were originally asstyned to ships that have met disas- 
ter are seldom re-assigned to other ships, in deference to the superstitions 
of seamen. They are, however, now assigned to broadcasting stations. 
For example: 


KJS, now assigned to the Bible Institute of Los Angeles, was for- 
merly used by the steamer North Star in transmitting an important 
message when on a foggy morning tn August, 1919, a call for immediate 
assistance was sent out by the radio operator of the vessel. Radio played 
an important role in the rescue of all of the 348 persons on board. 


WSB, now assigned to the station of the Atlanta Journal, was for- 
merly assigned to the steamer Francis H. Leggett which foundered off the 
Oregon coast on September 18, 1914, with 67 persons on board, two of 
whom were lost. After this wreck the call signal was re-assigned to the 
steamer Firwood which burned off the coast of Peru on December 18, 
1919, with 28 persons on board, none of whom were lost. 


WHN, now used by the station of Loew’s Theatre, New York City, 
was at one time assigned to the steamer Hanalei which was wrecked. It 
was later used by the steamer Santa /sabel which was sold to citizens of 
Chile. When a vessel is sold to a foreign country, the country to which 
it is sold assigns its own letters to the vessel’s station. 


KLZ, Reynolds Radio Co., Denver, Col., was the call of the steamer 
Speedwell in 1920. KLZ and SOS were an important combination of 
signals on September 29 of that year when the Speedwell was caught in 
a tropical hurricane in the Gulf of Mexico. This storm was so severe 
that after the distress call and position of the vessel were sent out the en- 
gine room became flooded, the dynamo ceased to work and the sea carried 
away the whole after-deck, taking with it the storage batteries which were 
necessary to operate the radio station. This catastrophe caused the loss of 
nine lives, including the captain, mate, and two women passengers, out of 
25 persons on board. 


KGB, now assigned to the Tacoma Daily Ledger, was at one time 
used by the steam screw D. N. Luckenbach which was sunk by a sub- 
marine about 100 miles off the French coast on December 27, 1917. 


WGR, Federal Telephone Manufacturing Co., Buffalo, N. Y., was used 
by the passenger steamer Governor prior to its assignment to the broad- 
casting station. The Governor was sunk in a collision with the freighter 
West Hartland in April, 1921. Eight lives were lost. No doubt some old- 
time operators recollect when WGR was heard up and down the Pacific 
coast. 


WWJ was once the call of the steamer Pern; it is now used by the 
Detroit News station. The Peru was transferred to the French flag, 
causing the cancellation of the call letters of the United States. 


KLS, now assigned to the Oakland Tribune, was formerly assigned 
to the steamer Kermanshah which was transferred to the Hungarian flag. 


KNX, Los Angeles Evening Express, was formerly used by the 
vessel Susana which was sold to citizens of Italy. ; 


KOB, New Mexico College of Agriculture and Mechanic Arts, State 
College, New Mexico, was used by the steamer Princess Anne up to the 
time she stranded on Rockaway Shoals, Long Island, February 6, 1920, 
with 106 persons on board none of whom were lost. The Princess broke in 
two and the cargo, valued at $500,000, was practically a total loss. 


KRE, Berkeley Gazette, Berkeley, Cal., was at one time assigned to 
the steam screw Florence H. which was blown up by an internal explosion 
in Quiberon Bay, France, April 17, 1918, causing the loss of 45 lives out 
of 77 on board. : 
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S. R. Winters 


INVENTIONS BY PUBLIC OFFICIALS MAY BECOME PUBLIC PROPERTY 


The value of stock in radio enterprises that are based upon inventions and patents of men who 

were in the Government's employ are vitally affected by the recent court decision against 

Major General George O. Squier, whose ‘‘wired wireless” patents have been declared public 
property. 


Riding to Riches by Radio 


PART IlI 


How much are the radio stocks that you own—or that you are thinking of 


buying—really worth? 
their value likely to be? 


On what factors do their values depend? 
In this series of two articles the author points out 


What is 


some of the points that every investor or prospective investor should consider 
before he buys. 


By RALPH 


HE quickest way is to purchase the 

offered certificates, take them to 
your bank and ask how much they will 
lend you on them. But this is expensive 
and may subject you to insult. On the 
surface, at least, the proper examination 
of radio stocks does not differ from that 
suitable to any proposed investment. 
Perhaps the Golden Rule is: Don’t be- 
lieve the salesman. After that the first 
consideration should be the general fi- 
nancial position of the company. This 


E RENAUD 


includes the average earnings over 4 
reasonable period, the progression oÍ 
earnings in proportion to the outstand- 
ing capital, the current asset po 
tion, the latest available balance sheet 
and the relation of the funded debt t 
the capital stock. Then there is the ques 
tion of management—how much brains. 
how much honesty and what sort of repu- 
tations are back of the enterprise? Mar- 
ketability is also a factor in the radio field 
where changes have been so rapid. 
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Inventory is an item decidedly worth 
considering. A company which manufac- 
tures more sets than it can sell is to be 
avoided. These extra sets, above the pre- 
vailing market, may be carried as surplus 
or current assets, but they almost invari- 
ably mean loss. The only way to move 
such current assets is through sales, and 
in view of the fact that sales failure 
caused the accumulation the prospect is 
usually and obviously pretty poor. Per- 
haps nothing except yesterday's news- 
paper becomes obsolete more quickly than 
today’s radio set. Even eggs keep better 
in storage. 

When you have settled all these points 
to your satisfaction and are about to 
reach down into your pocket, stop one 
moment more. Consider the patent as- 
pect of the stock. Ask yourself these 
questions : 

1. What patents does the company control 
or under what patents are they licensed? 

2. How basic are these patents? . 

3. Is the company equipped to conduct scien- 
tific research and thus build up its patent 
structure ? 


4. Am I about to buy a radio patent in- 
fringement suit? 


Don't flatter yourself that you will ever 
be able to answer all these questions defi- 
nitely or even approximately. The radio 
experts themselves, the boys who get a 
hundred dollars a day to contradict each 
other on the witness stand, can’t answer 
them. The courts thus far have spoken 
obscurely and with many voices. Can- 
didly, the patent situation is a mess. 

But unfortunately for the buyer of 
radio stocks this patent situation must 
govern the future of his investment for 
two reasons. A patent is the most con- 
venient nozzle in the world through 
which to pour water into a stock. And 
the patents under which any company 
operates may turn out any minute to be 
valueless or void. Nevertheless, in this 
labyrinth of patent litigation there are cer- 
tain signposts which may serve to guide 
the investor toward peace and profit. 

For the layman to grasp even the first 
syllable of the patent crossword puzzle it 
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is necessary to go back a little way for a 
running start. Before the United States 
entered the war wireless communication 
in this country was controlled chiefly by 
the Marconi Company, a British concern. 
The Marconi Company, it is claimed, could 
not give efficient service because of faulty 
apparatus at both ends. It used the Flem- 
ing, or two electrode tube, but required 
to perfect its service at least two things 
which it never succeeded in getting—a 
three electrode vacuum tube, based on 
De Forest patents then controlled by the 
American Telephone and Telegraph Com- 
pany, and the Alexanderson alternator, 
developed and controlled by the General 
Electric Company. 

When the United States entered the 
war the government took over the Mar- 
coni stations and appealed to all manufac- 
turers to disregard patent rights for the 
period of the conflict. Under the govern- 
ment guarantee of protection efficient 
radio apparatus was manufactured and 
many improvements perfected. All pat- 
ents were, in effect, scrambled, and to this 
day they have never been satisfactorily 
unscrambled, 

After the war the British Marconi Com- 
pany naturally sought to buy the rights 
to the Alexanderson alternator. Their 
advances were smiled upon. At this junc- 
ture Admiral Bullard stepped in with an- 
other patriotic appeal to the General Elec- 
tric Company not to make it possible for 
American radio communication to fall 
wholly into the hand of foreign interests. 

That appeal was the genesis of the 
Radio Corporation of America, the child 
of the General Electric. In 1919 all 
rights and physical assets of the Marconi 
Wireless Company of America passed to 
the new corporation, a strictly American 
organization, which thus started with con- 
trol of both the Marconi and General 
Electric patents. Within two years 
thereafter, in one way or another, it 
acquired the radio patent rights of the 
American Telephone and Telegraph, the 
Wireless Specialty Apparatus, the Federal 
Telegraph Company, the Western Elec- 
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tric Company, the United Fruit Company, 
the Radio Engineering Company of New 
York, and the Westinghouse Electric and 
Manufacturing Company which, as far 
back as 1920, had developed radio receiv- 
ing sets but couldn’t sell them because the 
Radio Corporation controlled the vacuum 
tubes. 

The chief elements in this combination, 
of course, are the General Electric, West- 
inghouse and the American Telephone & 
Telegraph Co. Agreements of the Radio 
Corporation with the General Electric run 
to 1947, with Westinghouse to 1945 and 
with A. T. & T. only until 1929. Under 
these agreements the Radio Corporation 
of America accepts 60 percent of its manu- 
factures exclusively from General Elec- 
tric and 40 percent from Westinghouse. 
Through its various connections it is said 
to control the rights to something like 
2,000 patents, among them the highly im- 
portant Armstrong Regenerator and the 
Fessenden Heterodyne. 
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Anyone might think all this consolida- 
tion, as in the case of the steel industry, 
might have tended to clarify and stabilize 
conditions. Far from it. Despite the fact 
that the Radio Corporation controls 2,000 
patents there are thousands more which 
it does not control And always there are 
new ones. At this moment 2,247 radio 
patents are pending. In addition there are 
all the government patents, many foreign 
patents and the German patents seized 
during the war. 

The legal confusion may be gauged by 
the present anomalous position of the 
Armstrong regenerative system, a basic 
circuit used in the bulk of modern sets. 
Lee De Forest has attacked it repeatedly 
as an infringement on prior patents of 
his own. One court has decided for the 
Radio Corporation. Another court in a 
different district has held for De Forest. 
The Court of Appeals has ruled for Radio 
Corporation and De Forest is attacking 
on another angle in still a different court. 


A COMPANY THAT PLAYED A CONSPICUOUS PART ON THE CURB 


During the first four months of this year (1925) the stock values of the Dubilier 
Condenser & Radio Corporation (one room in whose factory is pictured above) 


fluctuated between 127% and 3514. 


Stocks in other companies varied between 2 and 


1734. How may the causes be ascertained—and anticipated? 


RIDING TO RICHES 


It will be fully two years before the 
United States has adjudicated the main 
patents in dispute. Big issues in the radio 
industry are at stake. Radio Corporation, 
for example, is suing Hazeltine on the 
ground that the neutrodyne is an infringe- 
ment on the Rice and Hartley patents 
which are held the pioneer inventions in 
the field of controlled regeneration. The 
Alexanderson tuned-radio-frequency is 
just about to be litigated. In fact, there 
are now approximately twenty big radio 
patent suits of which six are of the most 
vital importance. 

The recent decision against Major Gen- 
eral George O. Squier, refusing him the 
fruits of his wired wireless invention, 
largely because it was perfected through 
the expenditure of government funds, has 
also precipitated the fat into the fire with 
a sickening sizzle. Every radio inventor 
who was in public service, during the war, 
and there were many, now fears his pat- 
ents may have become public property. 
The Latour patents have also risen to add 
another element of confusion to the pre- 
vailing madhouse atmosphere. 

Dr. Marius C. A. Latour, a French 
scientist, formerly in the employ of the 
General Electric Company, recently vis- 
ited us with the glad tidings that there 
was scarcely a receiving set in use here 
which did not infringe some of his eighty 
basic patents. The Radio Corporation 
thought they had exclusive rights to these, 
but Professor Latour differed. Finally, 
after long negotiations, four non-exclusive 
licenses were issued to the American Tele- 
phone and Telegraph Company, the Pos- 
tal Telegraph Company (purely for wire 
use), the Radio Corporation and the 
Freed-Eisemann Company. It now devel- 
ops that the Hazeltine Corporation has 
bought control of the Latour corporation 
and threatens suits against all unlicensed 
users of the Latour devices. 

Obviously those who have really put 
constructive effort into radio development 
will use the courts to maintain their rights. 
A lot of patent claims are bound to blow 
up in the next two years, and among the 
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MILLIONS ARE INVESTED IN RADIO 
IN THE UNITED STATES 


1 you want to find out something of the value of 

the particular stock that you own, bring the stoc 

certificates to a bank—and find out how much the 

bank will lend you on them. (The above picture 

was made in the plant of a concern that manufac- 
tures radio parts.) 


fragments will be many fly-by-nights and 
pirates who have worked the stock game 
to the limit. Unhappily, some legitimate 
enterprises will also suffer. 

But let us reason together. It isn’t all 
hopeless. Radio will continue to develop 
despite the patent confusion and the in- 
dustrial slump. Safety for the investor 
seems to lie inevitably with the big fel- 
lows, those which have the means to build 
up a broad patent structure, to defend it, 
and to prosecute extensive research. 

Research, indeed, is the key to the fu- 
ture of radio. Systematic invention, as 
against empirical experiment, is almost 
bound to win. Itis the laboratory against 
the work bench. Of course, outsiders will 
continue to invent, just as Professor Haz- 
eltine did with his amazing mathematical 
formulas, but even there a scientist was at 
work. Amateur experiment is interesting, 
but it is also disorganized and sometimes 
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incompetent. The cleverest of the ama- 
teurs are pretty sure to find their way 
into somebody's research laboratory. 

It is through research that what looks 
to be the next great step in radio will have 
been taken. 

Now they are talking super-regenera- 
tion which enables us to make one tube do 
the work of three. It is true that no com- 
mercial super-regenerative sets have yet 
been manufactured and sold. But the 
problem is an engineering one which is 
bound to be solved. The new thorium fila- 
ment tubes which use less current because 
their electronic efficiency is heightened, 
new methods of more efficiently exhaust- 
ing these tubes are likewise the result of 
research. Clearly, the organizations which 
cannot produce these improvements are 
going to be left either without anything 
to sell or will be forced to sell their obso- 
lete produce at a price too low to guar- 
antee profit, 

Other factors, too, now dimly moving 
beind the continuous curtain of time, 
will influence radio as a business and as 
an investment. There is, for example, the 
gradual shaping of public opinion, re- 
flected in Congress, toward the great pub- 
lic utility group of industries. Will it be 
actively inimical, inclined to regulation, 
or merely passive? The Radio Corpora- 
tion, summoned into being, or at least god- 
mothered by one branch of the govern- 
ment, is now being examined as a mo- 
nopoly in restraint of trade by another 
branch of the government, the Federal 
Trade Commission. Is this a symptom? 
Or is the change in character within the 
Commission itself and the postponement 
of the present proceedings the vital symp- 
tom? 

Then there is the matter of radio con- 
munication or radio telegraphy. There 
is no question of competition here. Radio 
Corporation controls it absolutely so far 
as private enterprise may, in face of the 
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web of great government stations. <A 
plotted chart showing a curve of. radio 
set sales and another curve of returns 
from radio communication reveals some 
interesting trends. The curve for set 
sales is like the trajectory of a shell; it 
mounts spectacularly until recent months 
when the upward angle.begins to diminish 
appreciably. The curve for radio com- 
munication, though flatter, doesn’t dimin- 
ish at all. It has remained steadily up- 
ward. Where will the two lines be ten 
years hence? Will they, like Einstein’s 
parallel lines, meet each other at infinity, 
or will the set sales curve acquire a new 


energy? Few people realize that already 


twenty percent of the total telegraphic 
communication with Europe is handled by 
radio. 

American Telephone and Telegraph is 
the most powerful agent of communica- 
tion in the United States today. The 
agreements between A. T. & T. and 
Radio Corporation only run until 1929. 
If the telephone company, with its superb 
patent structure, ever decides to enter the 
field of radio, either in communication or 
set making, present estimates of the indus- 
try will have to be revised. Just now A. T. 
& T. understands telephonic radio trans- 
mission perhaps better than any other 
group and maintains what the public re- 
gards as some of the most efficient of the 
broadcasting stations. As the advance 
of radio is inextricably interwoven with 
the improvement and limitation of broad- 
casting this may or may not be signifi- 
cant. 

But enough has been revealed here to 
show that the purchase of radio stock isnt 
quite so simple as it is made to seem. I 
am serenely aware that nothing I have 
said will check you if you have the bug. 
But if you have read this far you may 
at least be able to do a little blooping with 
the salesman before you sign on the dotted 
line, 


How to Cut Down Interference in Reception 


© A helpful and essentially practical article on this timely topic will appear 
in Popucar Rapio next month—iritten by the well-known expert, John V. L. Hogan. 
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Ordnance Department, U. S. Army 


Listening Horns to Detect Aircraft 


The United States Army has developed this ingenious listening device to detect 
the approach and position of hostile aircraft by means of the notse of the motors. 
The horns are designed on the so-called ‘‘exponenttal”’ equation, also used in 
designing some types of loudspeaker horns. One pair of horns jaou the eleva- 
tion of ihe sound; the other pair follows the sound around a horizontal circle. 
One operator controls each pair. The combined setting shows both the direction 
of the aircraft and tts elevation angle. Corrections must be made, however, for 
the relatively slow speed of sound and for the ‘‘drift’’ caused by wind. The 
sensttivily of the horns could be increased, no doubt, by attaching microphones 
. and audio-frequency amplifiers instead of the ear tubes. 


IN THE EXPERIMENTER’S LABORATORY 


Operating a Loop Receiver Near 
an Outdoor Antenna 


Many radio experimenters who have pre- 
viously operated sets on the ordinary outdoor 
antenna have finally built a loop receiver and 
installed it on their radio table or bench and 
found that its selectivity is not what they 
expected. This, in many cases, is due to the 
fact that when the outdoor antenna lead-in wire 
runs near the loop antenna it gives too great 
a pick-up for the ultra-sensitive loop receiver, 
causing lack of selectivity. A loop receiver 
should be operated at least fifteen feet distant 
from the lead-in wire to be of the required 
selectiveness. 

If you want to test out the loop receiver to 
find its true selectivity, it is always best to 
curl up the lead-in wire and leave the out- 
door antenna ungrounded. In this way its 
effect of energizing the loop will be negligible 
and the true directional characteristics of the 
loop antenna may be employed. 


Tubes for Resistance-coupled 
Amplification 


THERE are some new tubes now being placed 
on the market for use with resistance-coupled 
amplifiers. These tubes have a higher “mu” 
and thus will enable the user to obtain greater 
amplification when used with this type of am- 
plifer. They run in amplification with a 
ratio of about 20 to 8, which is about two 
and one-half times that obtained with the 
standard tubes. 


Soldering Connections 


Wuewn soldering the wires in a receiving 
set, the experimenter should always be careful 
to use soldering flux or paste sparingly, wiping 
off each joint after the connection has been 
made, to be sure that no superfluous paste or 
liquid is left on the joint or on the insulation 
surrounding the joint. This will prevent cor- 
rosion of the joint itself and will also prevent 
leakage across any insulating materials, which 


might decrease the efficiency of the receiver or 
transmitter that is being wired up. 

When soldering leads to taps on an induc- 
tance be sure that the silk or cotton covering 
on the wire is first scraped back out of the way 
before the soldering flux or paste is applied. 
This will prevent the hot flux or paste from 
running up along the insulation and causing 
a short-circuited or partly short-circuited turn 
in the coil. 


“Straightline Frequency” 
Condensers 


Tune latest development in condensers that 
seems to overshadow, at present, the “low-loss 
theme” is “Straightline frequency.’- 

Condensers, to date, are constructed so that 
as the dial setting is varied the capacity will 
vary proportionately and the area of the 
meshed plates will vary uniformly. But, it 
has been determined, that, as the wavelengths 
of the broadcasting stations are allocated ac- 
cording to frequencies, the old type of con- 
denser normally known as the “straightline- 
Capacity type, crowds the low-wave stations 
too closely. 

Frequency 


F 


where f = frequency in cycles per second, 
C = capacity in microfarads, and L = induc- 
tance in microhenries. In this case we may 
regard the inductance, L, as unity and there- 
fore not consider it in the formula, 


59,15 
so that = 159,154 Aa Woes at 2 


JVC 


Therefore, it will be seen that the frequency 
will vary inversely as the square of the ca- 
pacity. In a condenser this means that in 
order to space the frequencies of the stations 
evenly over the dial the meshed condenser 
plates must vary as the square of their areas. 
Thus, if at a frequency of 1,250,000 cycles 
(240 meters), the included area of all the 


is figured from the formula 
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THE ROTOR PLATE DESIGN FOR 
STRAIGHTLINE-FREQUENCY CONDENSERS 
Fictre 1: Here are shown two new types of straightline-frequency vartuoic con- 
densers. The condenser on the left contains also a compensating plate that forms 
a shunt capacity across the condenser which can be varied. This enables the con- 
denser to be set so that it will give a straight-line-frequency curve with almost 
any type of tuning coil. 
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condenser plates is figured to be 6 square 
inches, then, at half that frequency, 625,000 
cycles (480 meters), the included area of the 
meshed plates would have to be 36 square 
inches and so on. 

Neglecting all other capacities outside the 
condenser such as distributed capacity of coils 
the shape of such a plate would be as shown 
in Figure 1. The curves for this condenser 
are shown in Figure 2. 


CAPACITY- MICKOMICROFARAOS 
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Such a condenser would be just the thing 
for spacing the frequencies evenly over the 
dial, but as soon as the condenser is coupled 
in a radio set to some part of the circuit, then 
the distributed capacity of the coils connected 
with it (and even the connections to a slight 
degree) will affect the capacity of the condenser 
and likewise the straight-line-frequency char- 
acteristic. Laboratory tests and experiments 
have shown that ordinary coils coupled to the 
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DiAL SETTING 


EVALUATED CONDENSER CHARACTERISTICS IN CHART FORM 


Figure 2: These curves show the characteristics of the left-hand condenser shown 
in Figure 1. Fhe lower capacity curve marked “condenser alone,” shows the con- 
tinuing various values of capacity with dial setting. This gives the frequency 
curve shown under the heading “frequency-condenser alone.” It will be noted 
that this curve has a slight curve characteristic. To make it a straightline, a shunt 
capacity must be added as shown in the top capacity curve. This gives the straight- 
line-frequency curve which is marked on the chart “frequency- with shunt capacity.” 
In this way the condenser with the compensating plate can be adjusted so that tt 
will give a straight-line-frequency characteristic with any type of coil. 
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à THE TWO PREVIOUS TYPES OF VARIABLE CONDENSERS 
The condenser “A” is a straight-line-capacity condenser in which the 


FIGURE 3: 
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capacity varies directly as the dial setting. The condenser “B” is a straight-line- 
wavelength condenser which is supposed to prevent crowding at the lower wavelengths. 


condenser vary up to approximately .000025 
microfarads in distributed capacity. Coils 
with a small number of turns may have .000005 
micrgfarads distributed capacity. One manu- 
facturer of the new type of condenser, in 
order to offset this effect, adds an extra end 
plate, which has the appearance of the old 
time vernier. He has so figured his condenser 
that when the end plate is fully meshed the 
resultant readings are absolutely straightline 
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in frequency. This plate can be so adjusted 
as to compensate for the distributed capacity 
of the coil in the circuit. 

To design a straightline frequency condens- 
er properly a capacity curve for a condenser 
of the desired capacity should be drawn first, 
ignoring coil capacities. 

Then a second curve should be drawn, de- 
ducting a certain amount of capacity corre- 
sponding to the distributed capacity of the 
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WAVELENGTH AND CAPACITY CURVES FOR THE STRAIGHT-LINE- 
WAVELENGTH CONDENSER 
Ficure 4: A study of the above capacity curves and its corresponding wavelength 
shows that this condenser although it does distribute the lower wavelength slightly 
over the dial, is not as effective as the straight-line-frequency condensers for this 
purpose. 
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IDEAL CHARACTERISTICS FOR THE STRAIGHT-LINE-FREQUENCY 
VARIABLE CONDENSER 

This curve gives the data for the proper capacity settings against dial 

setlings in order to have an ideal straight-line-frequency condenser. The capacity 

as denoted in the lower curve includes both the capacity of the condenser and the 


Ficure 5: 


distributed capacity of the coil. To fi 
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nd the correct capacity to be incorporated 


in the condenser, the distributed capacity of the coil must subtract all along 
the line. 


coil to be used, say .000025 microfarads, from 
the first curve. 

This will then give the actual capacities of 
the condenser at various dial settings. 

The truth of the whole matter is this; 
there is really no such thing as a straight 
line-frequency condenser, except when con- 
sidered in connection with a particular type 
and size of coil. 

—Morris M. SILVER 


Single-circuit Receivers 


Ir is recommended that single-circuit re- 
ceivers (that is, those circuits in which the 
input circuit to the tube is also a conductive 
part of the antenna circuit), should not be 
used in crowded areas where receivers are 
located closer than half a mile apart. These 
simple receivers, if they are of the regenerative 
type, will cause great disturbance in neighbor- 
ing sets because they radiate a wave in the 
same manner that the broadcasting stations 
do, except that the waves are of smaller 
intensity. 

These simple circuits have been found to 
be useful in portable sets used in the country 
or in any place where neighboring receivers 
are not closer than half a mile or so, but in 
the city their use should be prohibited by 
mutual consent of all radio users. 


Radiation or So Called 
“Re-radiation”’ 


THERE seems to be considerable misun- 
derstanding regarding the question of ra- 


diation. Many fans seem to be under the 
impression that a receiver which contains one 
or more stages of radio frequency amplifica- 
tion cannot radiate. On the other hand, 
there is another faction which labors under 
the belief that any receiver which squeals also 
radiates. 

Both of these impressions are wrong. 

Many of the receivers which include one 
or more stages of radio frequency amplifica- 
tion radiate as freely as the “single circuit” 
type. On the other hand some regenerative 
receivers which whistle freely when tuned 
while in an oscillating condition will not ra- 
diate. 

It is true that any receiver which is ca- 
pable of oscillation is capable of radiating. 
However, in some types of receivers this 
radiation is possible only from the coils of 
the receiver—not from the antenna—and there- 
fore is effective only a few feet from the 
receiver. 

In the case of the Four-circuit receiver, for 
instance, a test was recently made to deter- 
mine its radiation qualities. In the test two 
other sensitive receivers were used, and two 
antennas. The Four-circuit receiver was con- 
nected up to one antenna and put into regular 
operation. In the same room a tuned radio 
frequency receiver loop was set up and also 
put into operation. When the Four-circuit 
receiver was made to oscillate, the oscilla- 
tions were picked up faintly with the other 
receiver but—and this is important—the os- 
cillation was picked up equally well whether 
the antenna was connected to the Four-circuit 
receiver or not. 

This proved that the slight radiation no- 
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CONDENSER © BE TESTED 


Figure 6: This simple circuit shows the man- 
ner of connecting a condenser with dry cell 
and busser for testing of short-circutts. 


ticed was coming from the receiver direct, 
rather than through the antenna. 

Next, the loop receiver was moved into the 
next room and another test made. This 
time no radiation could be picked up from 
the Four-circuit, with or without an antenna. 

Finally, a third receiver was connected to 
an antenna which ran almost parallel with the 
one connected to the Four-circuit, and about 
15 feet distant from the latter. When both 
receivers were put in operation, absolutely no 
interference was noticed in the other receiver, 
although the Four-circuit set was oscillating 
continuously. 

This gave conclusive evidence that the Four- 
circuit receiver does not radiate, in spite of 
the fact that it can be made to oscillate, es- 
pecially on the lower wavelengths. 

The fact that a receiver is used with a loop 
rather than with an outdoor antenna does not 
prevent it from radiating. Many super- 
heterodynes cause considerable interference to 
neighboring receivers, even when operated on a 
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loop. But it does not follow that all super- 
heterodynes radiate. Where the first tube is 
used as a stage of non-oscillating radio fre- 
quency amplification there is little danger of 
radiation. Or a balancing coil arrangement 
may be used, as in the Pressley Superhetero- 
dyne, which will prevent interference to other 
receivers. The real trouble makers among 
the superheterodynes are those which have 
the oscillator coupled directly to the grid 
circuit of the first tube. 

A receiver will not radiate if the first tube 
does not oscillate, and there is no oscillating 
circuit coupled to the antenna circuit or the 
antenna coupler. Moreover, even if the first 
tube does oscillate, there will be no radiation 
providing the coupling between the grid cir- 
cuit of the first tube and the antenna is suf- 
ficiently loose. In many regenerative receivers 
the coupling between antenna and regenerative 
detector cannot be made sufficiently loose to 
prevent radiation and at the same time pro- 
vide satisfactory reception. The Four-circuit 
receiver works best with extremely loose coup- 
ling, the coupling consisting of the single tum 
which is wound around the stabilizer coil. It 
is this extremely loose coupling that prevents 
it from radiating. 

—S. Gorpon Tay ior 


Shooting Trouble in Condensers 


WHEN trouble is encountered in a radio 
receiver it is frequently desired to test the 
fixed and variable condensers to make sure 
they are O.K. 

There are two main possibilities of trouble 
in condensers, t.e.: short-circuit between plates 
and poor internal connections. 
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CONDENSER UNDER TEST 
HOW THE BUZZER TEST LOOKS 


FIGURE 7: 


This shows the set-up diagramed in Figure 6 for testing fixed condensers 


to find out if they are short-circuited or not. If the busser operates, the insulation 
in the condenser is broken down and it is useless. 


IN THE EXPERIMENTER’S LABORATORY 


Ficure 8: 


The wiring diagram for testing 
condensers for leakage. 


The test for a complete short circuit in either 
fixed or variable condensers is simple. It is 
necessary only to connect the condenser in 
series with a battery and buzzer as shown in 
Figures 6 and 7. If the buzzer operates it 1s 
an indication of a complete short. If it does 
not opcrate, however, there is no complete 
short. This test does not show a partial 
short-circuit. In making such a test the con- 
denser must, of course, be disconnected from 
the receiver. 

There is a single test for both of these 
defects in the ordinary small condensers used 
in radio receivers. This test is simple but, 
nevertheless, some care will have to be exer- 
cised to make it effective. When a direct 
current, as from a 1% volt battery, is allowed 
to flow through a circuit in which a 
series condenser is connected, the current 
will flow for only a fraction of a second, or 
until the condenser becomes charged. If phones 
are in the circuit during that time, the mo- 
mentary current flow will result in a single 
audible click in the phones. Even if the cir- 
cuit is broken and immediately connected again, 
there will be no further current flow in the 
circuit. If current does flow it indicates a 
defective condenser. Such a test circuit is 
shown in Figure 8. 

If a path is provided from one side of the 
condenser to the other, without the battery 
in the circuit, there will be another flow of 
current while the condenser discharges the 
energy which it has stored up. If the finger 
is placed across the two ends of the condenser, 
for instance, this energy will flow through the 
finger. Or if the phones are connected di- 
rectly across the condenser the energy will flow 
through the phones, resulting in another audi- 
ble click. This is a sure sign of a good 
condenser. 

Perhaps the surest way to make this test, to 
avoid any undesirable leakage path, is shown in 
Figure 9. Connect one phone tip to the negative 
side of a dry-cell and hold the other phone tip 
against one end of the condenser with the fin- 
gers (being sure that the fingers do not touch 
the other end of the condenser). Now tap this 
other end of the condenser against the posi- 
tive pole of the battery. At the first tap there 
should be a comparatively faint click. At the 
second tap there should be no click because the 
condenser was charged at the first contact. 
Now touch this end of the condenser to the 
negative pole of the battery. In effect this 
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connects the phones across the condenser, al- 
lowing the charge to leak off through the 
phones, making another click. 

To sum up: a condenser is short circuited 
if a click is heard every time the battery cir- 
cuit is connected, provided the circuit is dis- 
connected and reconnected rapidly. The cur- 
rent is then not stored up in the condenser 
but flows right through. If no click is heard 
at all, there is a poor connection inside the 
condenser which does not permit the current 
to flow into the condenser, and therefore the 
condenser can neither charge nor discharge. 
Due care must be exercised in all cases to 
prevent any leakage path across the condenser 
while it is charged, such, for-instance, as hold- 
ing the finger across both ends of the con- 
denser during the test. If this is done the 
condenser will discharge as quickly as it is 
charged and the effectiveness of the test will 
be spoiled. 


—S. Gorpon TAYLOR 


An Oscillating Wavemeter 


THe Parts USED IN THE OSCILLATING 
W AVE METER— 


ee volt “C” battery, Eveready type No. 


B—Small size 22⁄2 volt “B” battery, Eve- 
ready type No. 763; 


CONDENSER Up? JEST 


Sh i ee 
-ENa ° a . 


FicurE 9: The author is here shown using a 

set-up diagramed in Figure 8 for testing the 

ordinary fixed condenser for leakage. If more 

than one click is heard the condenser is 
defective. 
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THE WIRING DIAGRAM FOR THE NEW OSCILLATING WAVEMETER 

igure 10: This diagram gives the hook-up for the wavemeter. All the symbols 

for the coils, condensers and other instruments bear designating letters which are 
used in the list of parts and throughout the text and illustrations. 


C—Cardwell .0005 mfd. variable condenser, 
21 plate; 

D—Na-ald No. 499 socket for UV-199 tube, 
ries with Na-ald panel mounting No. 
6 . 


Ji, J2 and J3—General Radio coil mounting 
jacks, No. 274]; 

P—12 General Radio coil contact plugs, type 
274P (3 used with each coil). 

R—General Instrument 30 ohm rheostat ; 

S—Benjamin Battery switch; 


V—Accuratune vernier dial, 4 inch diameter: 

XI—General radio inductance coil No. 277A, 
without plugs: 

X2—General radio inductance coil No. 277B, 
without plugs: i 

X3—General radio inductance coil No. 277C. 
without plugs: 

X4—General radio inductance coil No. 277E, 
without plugs; 

l composition panel, 7 inches by 10 inches: 

4 Eby binding posts; 


THE FRONT VIEW OF THE OSCILLATING WAVEMETER AND 
ONE OF THE COILS 


Ficure 11: 


This picture gives an idca of how the wavemeter looks when vicwed 


from the front. As all the parts and accessorics are marked with designating letters. 

the prospective operator will have no trouble in locating the various controls as they 

are explained in the text. In operation any one of the four coils may be used by 
plugging into the three jacks, J1, J2 and J83. 
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THE INSIDE VIEW OF THE OSCILLATING WAVEMETER 


This gives the general arrangement of the instrument fastened to | 
two batteries are attached to 


Ficure 12: 


the panel and shows how the 


the cabinet. 


It also shows the hole which is made in the top of the cabinet for inserting the 
vacuum tube. 


Lumber, screws, strap brass—18 inches by 
YY inch by 3/32 inch. 


One of the most important pieces of 
equipment that a radio experimenter can have 
is an oscillator wavemeter such as the one to 
be described below. This instrument serves 
not only as an accurate and precise reading 
wavemeter, but also as a standard for meas- 
uring capacities, inductance and other details. 

In making your own coils, this instrument 
enables you to tell the exact waveband the 
coil will cover; it also enables you to measure 
the capacity of small fixed condensers, the 
maximum capacity of variable condensers and 
your antenna capacity. 

With it it is possible to tell in an instant 
the wavelength of a broadcasting station to 
which your receiver is tuned. 

This article is confined to the construction 
and operating directions for the oscillator used 
as a wavemeter; in a later issue more data 
will be given on the use of this instrument for 
measuring condenser capacities and coils. 

The circuit used in the oscillator is a modifi- 
cation of the Hartley Circuit; it is shown in 
Figure 10. 

The coils are fixed and are connected into 
the circuit by a plug arrangement which pro- 
vides a simple and satisfactory way of chang- 
ing coils for different wavebands. 

The construction of the oscillator is clear 
from the illustrations. It will be noted that 
the coil, tube and “B” battery are placed well 
away from the dial for the purpose of elimi- 
nating body capacity. It is for the same rea- 
son that the variable condenser is shunted 
across only one half of the coil Rabies than 
across the entire coil. 


Four coils are used, and they cover the 
wavebands as follows: 

X1—33 to 100 meters 

X2—65 to 206 meters 

X3—127 to 398 meters 

X4—194 to 602 meters 

As will be noticed this set of four coils 
covers all of the broadcast band and also the 
amateur 150-200 and 75-85 and 37-42 meter 
bands. 

It is best to use only the upper part of the 
oscillator dial—from 30 to 180 if accurate 
readings are desired. 

[It is extremely important that no changes 
be made in the oscillator after it is onee cali- 
brated, otherwise recalibration will be neces- 
sary. Even the position of the batteries in 
relation to the oscillator must remain fixed. 
It is for that reason that the batteries are 
attached directly to the case of the oscillator, 
as shown in Figure 2. Variations in rhco- 
stat setting or battery voltage will, however, 
have little effect on the dial setting, and as 
a rule the use of a different tube of the same 
type as the one used when the oscillator is 
calibrated will not materially affect the cali- 
bration. It is well to always use the same 
tube, thus eliminating any possible chance of 
variation from the calibration. 

There are several ways of calibrating the 
oscillator. The first and best way is to cali- 
brate it by means of a standard oscillator— 
if the use of one can be obtained. The next 
best plan is to listen in on the standard fre- 
quency signals sent out from the Bureau of 
Standards in Washington. These are sent out 
on the 5th and 20th of every month, beginning 
at 10 P.M. Each evening a band of fre- 
quencies is covered. One evening, for in- 
stance, the band from 545 meters down to 
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200 meters is covered; the next. transmission 
night the band from 200 to 100 meters is cov- 
ered. The schedule of transmissions may be 
obtained from the Radto Bulletin issued 
monthly by the Government Printing Office; it 
may be purchased for five cents a copy. 

The third and most usual method of cali- 
brating the oscillator is to use the wave- 
lengths of broadcasting stations. 

To do this a number of broadcasting sta- 
tions, ranging from the lower to the upper 
wavelengths, are tuned in on any type of 
ordinary receiver. When a station has been 
tuned in the oscillator is placed about three 
feet from the receiver, the oscillator tube is 
lighted and the dial rotated until the familiar 
heterodyne whistle is heard as the oscillator 
is tuned to resonance with the receiver (and 
therefore also with the transmitter of the 
broadcasting station). As the wavelength of 
the broadcasting station is approached on the 
oscillator dial the whistle will first be high 
pitched. As the dial is turned further the 
whistle will become lower until it 1s no longer 
audible. At this point the oscillator is in 
exact resonance with the broadcasting sta- 
tion. If the dial is turned too far the note 
once more rises, an indication that the dial 
has been turned too far. 

When the oscillator has been tuned to reso- 
nance in this manner make a note of the read- 
ing of its dial, together with the wavelength 
of the broadcasting station. Now repeat this 
Operation on different stations, obtaining a 
goodly number of calibration points. 

The method of calibrating the smaller coils 
by the harmonics of the higher wavelengths 
will be explained in a later issue. 

To make up the calibration “curve” or chart, 
a piece of cross-section paper will be helpful, 
preferably the style with 20 lines to the inch, 
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both vertical and horizontal, dividing each 
square inch into 400 small squares. The size 
of the ruled form should be not less than 6% 
inches by 9% inches. This is a standard size 
which can be obtained at most draughtsmen’s 
supply stores. 

The left hand margin of the sheet is marked 
off to correspond with the dial, the bottom 
line being marked 30 and the top line 180, 
if the above size paper is used. Every tenth 
line is marked, the tenth from the bottom 
marked 40, the twentieth 50, and so on. This 
applies in cases where a 180 degree dial is 
used on the oscillator. If a 100 degree dial 
is used the bottom line may be marked 0, the 
tenth line 10, and so on. 

The bottom margin is marked with wave- 
lengths. Where the coil being calibrated is 
one which covers the broadcasting waveband 
the left-hand line is marked 200 and the right- 
hand line 600. Then every vertical line rep- 
resents 2 meters and every tenth line is 
marked accordingly. 

To spot the calibration points, find the in- 
tersection of the dial setting and the wave- 
length. For instance, the eightieth line from 
the left represents 360 meters. If a reading 
has been taken on a 360 meter station the 
eightieth line is followed up to where it inter- 
sects the horizontal line corresponding with 
the oscillator dial setting for that station. At 
this intersection a dot is made, and all oi 
the other calibration points are marked in the 
same way. After they are all marked in. 
connect them together with a line and the 
“curve” will be completed. Such a set of 
curves is shown in Figure 5. 

The method of using the oscillator and 
the “curve” is simple. Suppose a broadcast- 
ing station is tuned in on a receiver (not 
necessarily the same receiver used in obtaining 
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Ficure 13: 


MOUNTING 


- 


wo of the coils and the method of mounting plugs on the cross strip 


provided on the coil form. Four holes will be found in the cross strip but only 
three of them are used. In the left-hand. picture, the first plug on the left ss 
connected to the front end of the coil; the second one is connected to the center 
tap and the third right-hand plug is connected to the rear end of the cotl. The two 
inner coil terminals are connected together with a piece of wire as shown. 
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IN THE EXPERIMENTER’S LABORATORY 
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Weveenstn-Merers (Con X-4) 


A SAMPLE TUNING CHART 


Ficure 14: 


This diagram shows how two tuning curves were made for coils, 


X4 and X3. This is the kind of chart which the author tells how to make in the - 


text of kis article. With one of these charts and the oscillator described, 


‘the. 


experimenter is able to tell the wavelength of any incoming, signal that he picks — 
up with his receiver. 


the calibration points) and it is desired to 
know what station it is, or what the wave- 
len is. The oscillator is turned on and its 
dial rotated very slowly until the whistle is 
heard. The dial setting of the oscillator is 
noted. Referring to the “curve” the horizon- 
tal line representing this dial setting is fol- 
lowed across until it intersects the “curve.” 
The vertical line nearest this point of inter- 
section represents the desired wavelength. 
The cabinet shown in the illustration can 
be easily made. Its inside dimensions are 
6 inches by 9 inches by 3% inches deep. A 
small shelf is mounted on one side for the 
batteries and a piece of strap brass is bent to 
fit the batteries and is screwed on to the side 
of the cabinet. A threaded rod is provided 
at the center of the brass bracket to tighten 
it against the batteries, holding them securely 


in place. 


—S. Gorpon TAYLOR 


A Power Tube in the Last Stage 
of Audio 


It is often advisable to use a power tube, 
such as the VT-2 or the 216-a tube, in the 
last stage of audio-frequency amplification. 
This will usually help considerably in getting 
better quality from the receiver, especially if 
the receiver uses radio-frequency amplification 
ahead of the detector. 

If a power tube is used, be sure that the 
last rheostat has sufficient current carrying 
capacity for the tube you use. If it has not, 
it should be changed and the proper rheostat 
installed. In the case of Amperite filament 
adjusters, the ordinary type No. l-a (which 
is used with the 20l-a type tubes) should be 
taken out and an Amperite No. 1 substituted. 
This latter type will accommodate the so- 
called power tube. 


“How to Compare Losses in Condensers” 


Useful 


information—based on laboratory experiments—that every 


radio amateur should have, will appear in Poputar Rapio for next month. 
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AN ENGLISH “RADIO CARAVAN” THAT COMMUNICATED WITH AMERICA. 


An enterprising and inventive English 
communicating with amat: 
ment which obtained its p 
end of the car was belted 


to the 


eurs across the Atlantic by 
ower from the re 
to a high voltage generator which supplied th 
plates of the vacuum tubes employed. 


radio experimenter recently succeeded i 
using a transmitting equip- 
The rear 
e current 


ar wheel of his motor car. 


Ibe BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


Why German Programs in 
America? 


HE artful publicity department of the 

Radio Corporation of America probably 
thought it was dropping a great big bombshell 
when it announced that the German broadcast- 
ing station was going to export its programs 
to America and that they were going to be 
rebroadcast here. The announcement. was 
received coolly in our department, however, 
for, while we anticipate the day when the en- 
tertainment of the nations of the world will 
mix and blend in the great amphitheater of 
the ether, we are, for the time being at least, 
perfectly satisfied with the American-made 
product. This decision is not the result of 
a patriotism so intolerant that it cannot condone 
the thought of music from the Deutschland. 
As a matter of fact, there is a place in this big 


heart of ours for the worst-sounding, beer- 
drinking German band that ever inflated its 
red cheeks. Our argument is, “Ladies and 
Gentlemen of the radiophone audience,” that 
the exchange of foreign programs can be noth- 
ing but an amusing experiment made to order 
for the publicity departments of the various 
corporations concerned. As a diversion for 
a night or two, it receives our very oficial 
O.K., but technical radio is not ready to ex- 
tend this into a lasting performance of a really 
meritorious nature. 


+ * 


Something Novel on a Program 


WHEN our field department wired us from 
Cincinnati that the Crosley station had installed 
a new feature, we were all aflutter. Any studio 
manager who is caught doing a little thinking 
in an effort to inject fresh blood into the fast 
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hardening veins of the art, will find the full 
power of this department squarely behind him. 
We don’t care if it is the simple trick of 
permitting a pig to squeal into the micro- 
phone; as long as a pig has never squealed 
into a microphone before (and we really don't 
know why pigs have never been permitted to 
squeal into microphones), we shall be back 
of the pig-squealing movement heart and soul. 
The trouble with radio (or one of the troubles 
at least) 1s that studio managers are not ex- 
perimentally inclined. When KDKA broad- 
cast its first program, it set down a pattern that 
has been followed ever since. 

WLW is using a novel method to present 
the daily news, and while it may not be very 
exciting as excitement is measured in these days 
of petting parties and uncovered feminine 
knees, it is pretty good for so young and yet 
so mossy a thing as radio broadcasting. WLW 
mixes news items with music, reading a picce 
of news and then playing an appropriate (or 
as near appropriate as possible) selection. Al- 
though the brief wire of our Cincinnati at- 
tache does not so state, we presume when a 
news item concerning the K.O. of a pugilist 
is read, that the orchestra lapses into the 
plaintive strains of “I Dreamt I Dwelt in 
Marble Halls.” This may be a little far- 
fetched, but it is the best example we can 
think of at this time. 

* * * 


The “Invisible Guest” 


Lonc years ago, when we were annoying 
the readers of the New York Herald-Tribune 


b- 
4, 


Kadel & Herbert 


with clumsy paragraphs very similar to the 
present run, Mrs. Marie Hemstreet contributed 
a little poem that we liked a great deal because 
it pleasantly expressed sentiments of our own 
concerning the constant reference made by an- 
nouncers to the “invisible guests.” One is 
very uncomfortably reminded of a spiritual 
seance because that is really the only place you 
would expect friends in the proto-plasmic 
realm. Mrs. Hemstreet objects with poetry: 


There is one thing I hate to be called, 
Against it I boldly protest; 

It gives me a shiver, 

A chill on the liver, 
To be hailed as “invisible guest.” 


It’s hard to imagine the ether, 
As crawling with bodiless hosts, 
But tt gives me the creeps, 
When a voice from the deeps, 
Seeks to claim me as one of the ghosts. 


When you call me “dear friend” or 
“dear fan,” 

Pll tune in with fervor and czest, 
But somehow I quiver, 
And cannot but shiver, 

When hailed as “invisible guest” 


This Month’s Cake Is Awarded 


CONTINUING our practice of including one 
little puff of simon-pure praise each month, we 
wish to lay a wreath at the door of the 
Eveready Entertainers. The nice thing about 


HOW A STATE’S PRISON INMATE EVADES THE 
LONELINESS OF CELL LIFE 
Radio is a magic fluid that seeps into every crevice of human life—even through 


prison walls. Here is a Sing Sing prisoner manipulating a curious radio set built 
by himself. 
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the Eveready Entertainers is the delightfully 
reckless way in which they abuse the most 
sacred traditons of the art, for the habitual 
listener of WEAR, WSAI, WEEI, WJAR, 
WOC and WEAF must feel with us that 
Eveready entertainment is unusually good to 
the point of being actually satisfying. It 
seems that a perfectly appalling amount of 
thought and painstaking effort has been put 
into the construction of these weekly events. 
They should be a great inspiration to the 
hundreds of studio directors with heads filled 


with ground-up corn cobs. 
* * * 


A Real Nut Comedian on the Air 


WHILE we are at it, we may as well add 
another dash of parsley to this unpalatable 
dish of arid hokum. We wish, in this case, 
to extol Harry Richman, who is perhaps the 
most outlandishly foolish man on the air. To 
say that he is the most outlandishly foolish 
man on the air is saying a pretty large mouth- 
ful, too, when we stop to think things over. 
Yet with all of his downright foolishment, he 
is a powerfully funny man, and the weak old 
thing that runs this department has been a 
subscriber of his since the second night he 
came to the air through WHN—yes, it’s a 
little over a year ago now. 

It takes a good man to be so foolish that 
he is funny. Most of the super-nutty come- 
dians are just foolish without being funny, 
which is a most pathetic status. While Harry 


Richman unloads many scuttles of utter crazi- 


d _* 
F. M. Delano, Paris 
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ness, one finds in much of it kernels of real 
subtle humor. To say that one was dining 
with a big rubber man from the Turkish 
Baths or that one went to the theater with 
a large collar man from Great Neck or that 
the evening was spent with a big locksmith 
man from Key West is, to our way of think- 
ing, a pretty steamy line of talk. All of which 
goes to show how easily a man like Richman 
can take on customers like us. 


Talky Announcers 


Some day when we are under a little less 
social pressure, we are going to look up the 
WEAF, WJZ, WJY, KDKA, WMAQ and 
WFI programs of a year back and publish 
them with the programs of the present time. 
This would be, perhaps, the most effective 
way of saying that radio is hog-tied to the 
hitching posts of broadcast tradition and that 
the majority of our impresarios and entre- 
preneurs are at the very end of their wits. If 
you changed the date on any one of these 
program cards, it would be just about all you 
would have to do to bring them right up to 
the minute as the classiest and newest means 
of cooking up a batch of entertainment for 
the yokels “out there.” 

With the precious few announcers that we 
have who know how to carry on an intelli- 
gent, connected conversation free from “ands” 
and “buts,” we often wonder if the bare 
announcement of the station, the number and the 
artist would not be the wisest course to 


THE ALUMINUM LOUDSPEAKER SPEAKS 


This gigantic loudspeaker, which was set up on the grounds of the Leipsig Fair 

in Germany, consumed approximately one horse-power of electric current, which 

was sufficient to send the sound waves scurrying over the entire exhibition. This 

loudspeaker operates with a thin aluminum ribbon pulled taut between the poles 
of a powerful electromagnet. 


FIVE POINTERS FOR REDUCING STATIC 


follow. Surely that would be better than lis- 
tening to a long line of grammatical goulash, 
which, after all, is simply designed to say, 
“This is station BXW, Buffalo, N. Y. John 
Jones will play ‘Home Sweet Home’ on the 
harmonica.” 

It is certainly amusing to hear some of the 
patter that is offered as intelligent comment 
by talky announcers. There is one chap in 
New York (we'd hate to mention his name 
because he took us out to lunch one day, poor 
devil; were pretty decent after all, aren't 
we?) who offers the rarest bit of irrelevant 
matter that you would care to listen to every 
time he approaches the microphone. He is 
perhaps the most capable oratorical kaleido- 
scope that has ever faced a microphone. The 
photographic rhapsody of a Pathé news reel 
is an example of unblemished harmony when 
compared to the thoughts commented upon by 
this young man in the course of a single min- 
ute. Metaphysics, baseball, music, pancakes, 
flowers, race horses, subways and hardware 
are some of the subjects that you might find 
in any one of the little rhetorical grab-bags 
that he injects into the program at the end of 
each studio feature. 

We don’t mind being announced at in the 
conventional manner by men like Milton Cross 
(WJZ) or Thomas Cowan (WNYC), but we 
are awfully sensitive to the intellectual white 
wash peddled by the average young man who, 
by some dirty trick of fate, has found himself 
in a radio studio. 

And that’s that! 
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A BROADCAST ARTIST WINS A 
FORTUNE 


So gentle and soothing was the jasz sym- 

phony music paves by Paul Ash that a kind- 

hearted old lady of Olathe, Kansas, remem- 

bered him to the extent of $66,500 in her 

will, This ts the first case on record where 

a man has been rewarded in the will of one 
of his radio listeners. 


Five Pointers for Reducing Static 


1: Nearsy signals, when we have the ad- 

° vantage of a relatively high signal level as 
compared with the static level, are fairly free 
from static. Good reception is therefore as- 
sured from nearby broadcasting stations, es- 
pecially today when many of the broadcasters 
have gone to higher powers so as to insure 
proper reception of programs under all con- 
ditions. 


2: THE most effective way of reducing static 

e is to select a powerful radio signal—which 
usually means a local station. Ordinarily, 
there will be no static interference in the first 
place; but if the background is scratchy and 
blurred as the result of intense static, the out- 
put volume of the set can be cut down until 
the background noises are reduced to the van- 
ishing point. Obviously, the signal volume 
is also reduced, but if it is sufficiently power- 
ful to begin with, there is ample opportunity 
for reducing it and still have left sufficient 
volume at the end. 


3: WHEN static interference is excessively 
° troublesome, the amplification should be 
cut down to one stage. In the event that static 
interference is overwhelmingly troublesome 
(such as with an approaching thunderstorm) 
it is still possible to listen to sufficiently pow- 


erful signals by means of the head-set, with- 
out amplification of any kind. 


4: LOUDSPEAKER reproduction often may be 

* improved in summertime .reception by 
bridging a small fixed condenser across the 
loudspeaker terminals. The capacity of such 
a condenser obviously must vary from one type 
of loudspeaker to another, but a little experi- 
mentation with several sizes of small fixed 
condensers must soon disclose the proper value 
for a loudspeaker. 


5: It is hardly necessary to go to the trouble 
7° of installing a shorter antenna for summer- 
time operation, although the radio listener will 
obtain interesting results by trying out various 
kinds of antennas. After all, the only result 
of a short antenna or an indoor antenna is 


ethat the amount of energy intercepted is no- 


ticeably less than with a full-sized antenna; 
hence the static level falls and with it falls 
the signal level. If the static level is below 
the signal level to begin with, this matter of 
dropping the initial values to lower levels must 
bring the low static down below the thresh- 
old of audibility. At best it is an illusion, 
though to some it is highly pleasing. 


—Dr. ALFRED N. GOLDSMITH 


THIS department is conducted by Popucar RADIO, LABORATORY for the purpose of keepina the 
radio experimenter and the broadcast listencr tnformed concerning the newest inventions and the 


approved developments in radio equipment.. Only.such apparatus as has becn tested and 
` endorsed by the Laboratory is noted in these columns. 


AERIALS 


Super-Sensitive Omni-Directional aerial; Portable 
lobe Aerial Co. 


AUDIO-FREQUENCY TRANSFORMERS 


CRYSTAL DETECTORS 
Oscillaformer; Oscillaformer Co. 
Detector stand; Pacent Electric Co., Inc. 
` “Death Valley” crystal; Pacific Radio Specia'ty 


Pacent audioformers; Pacent Electric Co., Inc. 

Peerless Twin-audio; Peerless Radio Corp. 

Precise  aundio-frequency transformer; 
Mfg. Co. 

Precise push-pull transformers; Precise Mfg. Co. 


Precise 


“Hegehog” audio-frequency transformer; Premier . 


Electric Co. 
“Receptrad’ audto-frequency transformer; Radio 
Receptor Co. 
Reliable audio-frequency Reliable 
Parts Mfg. Co. 
“Rhamstine’  audio-frequency 
Thomas Rhamstine. 
“Rubicon” audio-frequency transformer; Rubicon 


transformer; 


transformer; J. 


Co, 
Duplex (push-pull) transformer; Rubicon Co. 


BATTERIES 


Prest-O-Lite batteries; Prest-O-Lite Co., Inc. 
Jumbo battery; Primary Mfg. Corp. 


“Rebat” rechargeable wet “B” batteries; Radio 
Rebat Co. 
BATTERY CHARGERS AND RECTIFIERS 
“Rhamstine” “B” rectifier; J. Thomas Rham- 


stine. 
Battery chargers; P. C. Rumbold 


A dial made in two parts that is self-centered. 
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Outstanding features: Neat appearance. 


Maker: 


Co. 
“Dcath Valley” permatect; Pacific Radio Spo 
cialty Co. , ; 
De-Tec-Tone crystal detector; Pyramid Produset 


o. 

Big Pyramid crystal; Pyramid Products Cv. 
Goldwhisker; . Rep Radio Co. 

Roll-O crystal; Roll-O Crystal Co. 

R-U-F semi-fixed detector; R-U-F Products Ce. 
R-U-F rough wonder crystal; R-U-F Products 


Co. . we 
Rusonite fixed detector; Rusonite Products Corp. 


DIALS - 


Ultra-vernicr tuning control; Phoenix Radio 


Corp. 
‘““Hemco” dials;’ Geo. Richards & Co., Inc. 


GRID-LEAKS AND RESISTANCES | 


Cartridge resistances; Pacent Electric Co., Inc. 

Grid-leak and condenser; Pfanstiehl Co. 

Nonotse variable grid-lead; Radio Foundation, 
Inc. 


THE DIAL WITHOUT A SET-SCREW 


Name of instrument: Knob and dial. 
Description: This knob and dial unit is made 


in: two pieces and is attached to the 
shaft of a tuning instrument by means 
of a threaded chuck. The dial itself 
is placed over the shaft in the right po- 
sition and then the small knob is 
screwed up tight causing the chuck to 
pinch on the shaft, thus making a secure 
and self-centered fit. 

Usage: As a dial for tuning a radio-frequency 
circuit. 

Clear 

vision of the numerals. Self-center- 

ing. No set-screws. No wobbling. 

Waterbury Button Co. 


WHAT'S NEW IN RADIO APPARATUS 


HEADPHONES 
“Pacent” headsets; Pacent Electric Co., Inc. 
“Perfectone” phone; Perfectone Radio Corp. 
“Randolph” special headphone; Randolph Radio 


Corp. 
“Royalfone”’ headset; Royal Electrical Labora- 
tories. 


JACKS 
Pacent jacks; Pacent Electric Co., Inc. 


KITS 
Ultradyne kit; Phoenix Radio Corp. 
Pink-A-Tone  superheterodyne kit; 
Radio Corp. 
“Vir Bren” kit; Radio Instrument Co. 
“Raven” pipe reser Nee kit; Raven Radio, Inc. 
“Rubicon” kit; Rubicon Co. 


LIGHTNING ARRESTERS 
Anchor lightning arrestcr; Radio Receptor Co. 


LOOPS 


“Pathe”  Curtenteina; Pathe 
Radio Corp. 
“Pollard” loop; Pollard Bros. 
Collapsible loop acrial; Radio Association of 
America 
Duo-Spiral folding loop; Radio Units, Inc. 
“Hemco” loop aerial; Geo. Rehards & Co., Inc. 
“Ritter” loop aerial; Ritter Radio Corp. 


Pinkerton 


Phonograph & 


PRECISE 
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OO Protector 


> =— 
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An automatic switch that prevents short-circuits, 


A BATTERY CIRCUIT BREAKER 


Name of instrument: Circuit breaker. 

Description: A protective switch enclosed in 
a neat metal container for mounting near 
the storage battery of a receiving set, 
to protect the battery and the set against 
short-circuits. The breaker may be set 
in operation by pressing one of the small 
buttons. The other one if pressed will re- 
lease the switch and open the circuit. Ifa 
short-circuit occurs the switch auta- 
matically opens and stays open until it 
is reset by the operator. The mechan- 
ism may be set to open at a load of 
three or four times that drawn by the 
filaments of the vacuum tubes in the 
receiver. 

Usage: As a protective switch against short- 
circuits in a radio installation. 

Outstanding features: Absolute protection. 
Small size. Ease of setting. 

Maker: Precise Mfg. Corp. | 
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A low capacity ts obtained between termina!s. 


AN EFFICIENT VACUUM-TUBE SOCKET 


Name of instrument: Vacuum-tube socket. 

Description: This instrument is about as sim- 
ple as it is possible for it to be. The 
contact pieces are attached to the skele- 
ton insulator base by screws which can 
be used for fastening connecting wires. 
The contact, however, is also brought 
out in a single piece which is available 
for soldering. The tubular support for 
the vacuum tube contains a unique flan 
for applying pressure on the side of 
the tube and thus holding it secure in 
the socket. The four eyelets are in- 
stalled in the base for mounting. 

Usage: As a holder for vacuum tubes in a 
receiving set. 

Good 


Outstanding features: Light weight. 


contact. Low capacity between ter- 
minals. High insulation. Neat appear- 
ance. ; . 
Maker: Leich Electric Co. 
LOUDSPEAKERS 
“O'Neil” audiphone; O’Neil Mfg. Co. 
“Pathe” loudspeaker; Pathe Phonograph & 
Radio Corp. ; 
“Perfectone’ loudspeaker; Perfectone Radio 
rp. 
“Radiola” loudspeaker; Radio Corporation of 
America 
Radio Vase; Radio Vase Co. 
Ameri.an Bell loudspeaker; Randolph Radio 


Corp. 
“Thorola” loudspeaker; Reichmann Co. 
“Thorophone”’ loudspeaker; Reichmann Co. 
“Remo” Trumpet; Remo Corporation 
“Remola” recreator; Remo Corp. 
“Royalfone’’ loudspeaker; Royal Electrical Lab- 
oratories 


MISCELLANEOUS ACCESSORIES 


Radio wall map; Ozarka, Inc. 

Peerless Twin-audio amplifier; 
Corp. l 

“Nodust” cleaner; Peiffer & Co. 

“PRSH” A. C. leads; Pittsburgh 
House 

Standard adjustable aerial base; Pomona Hard- 
ware Co. 

Panel engraving machine; H. P. Preis & Co. 

“Precise” No. 1,600 protector (circuit breaker): 
Precise Mfg. Corp. 

Filtoformer; Precise Mfg. Co. 

Coil plug receptacle: Pacent Electric Co., Inc. 

Jack name plates; Pacent Electric Co., Inc. 

Quinby radio frames; Quinby Radio Frame Corp. 
Radeco” safety fuses; Radio Equipment Co. 


Peerless Radio 


Radio Supply 
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A small condenser provided with an adjusting 
screw that is a great aid in neutralising a 
receiver. 


A SMALL ADJUSTABLE CONDENSER 


Name of instrument: Small variable condenser. 
Description: The two plates which form part 
of this condenser are mounted inside 
of the neat bakelite container directly 
on the two screw terminals shown and 
also serve as binding-post terminals. 
The adjustable screw in the center when 
turned in a clockwise direction depresses 
one of the plates, thus decreasing the 


distance between them and increasing . 


the capacity. fuse ous 
Usage: In any part of an electric circuit where 
a very small variable condenser 1s neces- 


sary. 
Outstanding features: Small size. Electrical 
efficiency. Exactness of manufacture. 


Ease of adjustment. Neat appearance. 
Maker: X-L Radio Laboratories. 


“Run-a-Radio’'; Radio Appliance Co., Inc. 
Tiny-Turn vernier control; Radio Units, Inc. 
“Rajah” snap terminals; Rajah Auto Supply Co. 


“Rajah radiator ground; Rajah Auto Supply 
Co. 
Goldwhisker; Rep Radio Co. 
PANELS 


Panelyte radio panels; Panelyte Board Co., Inc. 
Insuline radio pancis; Radio Panel & Parts Corp. 


PHONE PLUGS 


Plugs; Pacent Electric Co., Inc. 
Poly plug; Polymet Mfg. Corp. 


PHONOGRAPH ATTACHMENTS 


Phonograph attachment; Perfectone Radio Corp. 
“Thorola” phonograph attachment; Reichmann 
o. 


“Rhamstine” victophone; J. Thomas Rhamstine 
“Rhamstine” necdlephone; J. Thomas Rhamstine 
“Royalfone’’ unit; Royal Electrical Laboratories 


POTENTIOMETERS 


No. 88 potentiometer; Pacent Electric Co., Inc. 
“Premier” potentiometers; Premier Electric Co. 


POWER AMPLIFIERS 


“Radiola” balanced amplifier (push-pull); Radio 
Corporation of America. 


RADIO CABINETS 


“Campbell” radio cabinet; 

Radio cabinets (desk style); 
Cabinet Co. 

“Robbins” radio desk; Robbins Woodworking Co. 


RADIO FREQUENCY TRANSFORMERS 


Ultraformer; Phoenix Radio Corp. 

Pink-A-Tone transformer; Pinkerton Radio Corp. 

Super-multiformer; Precise Mfg. Co. 

Precision radio-frequency transformer; 
Coil Co., Ince. 

“Vir Bren” radio-frequency transformers; Radio 
Instrument Co. 


Perkins-Campbell Co. 
Peters Electric 


Precision 
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“Vir Bren” tnput transformer; Radio Instrument 


o. 
“Reliable” radio-frequency transformer; Reliable 
Parts Mfg. Co. 


Intermediate-frequency transformer, Reliable 
Radio Mfg. Co. 
Intermediate-frequency transformer; Remler 


Radio Mfg. Co. 
“Rubicon” radio-frequency transformer; Rubicon 


o. 
Tunen stage transformer; Remler Radio Mfg. 


RECEIVING SETS 


recetving set 
Radio, Inc. 

“Osarka”’ portable receiver; Ozarka, Inc. 

ee ee set; Ozarka, Inc. 

“Minute an” receiving scet; Pathe Phonograph 
& Radio Corp. iii 


amateurs); Ott 


This loop is jointed in five places, which permits 
folding into a very compacti umt. 


A COLLAPSIBLE LOOP 


Name of instrument: Loop antenna. 

Description: A portable loop with a unique 
folding feature. The wooden strips 
which support the five slotted insulator 
rods are hinged so that they may be 
folded up. The two upper sections thus 
may be inverted and the two lower sec- 
tions may be closed up vertically, reduc- 
ing the over-all dimensions to a small 
space for packing. The wires, however, 
remain taut in any position of the outer 
frame. The loop itself may be revolved 
on a fixed base. 

Usage: As a pick-up device for a radio- 
frequency receiver. 

Outstanding features: Portability. Neat work- 
manship. Good appearance. Variable 
inductance. Directional efficiency. 

Maker: Aalco Radio Laboratories, Inc. 
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“Penn-C” Selectedyne receiver; Pennsylvania 
Wireless Mfg. Co. f 
“Ultradyne” receiver; Phoenix Radio Corp. 
“McCullough” AC receiver; Pittsburgh Radio 
Supply ouse 

“S-P- receiver; Pittsburgh Radio Supply 


“Ace” receiver; Precision Equipment Co. 
“Radiola” receivers; Radio Corporation of 
America. 
R-212 receivers; Radio Service Laboratories. 
““Echophone” receivers; Radio Shop. 
“Randolph” 5-tube set; Randolph Radio Corp. 
“Tone-A-Dyne’’ receiver; Resas, Inc. 
*“Richardson-5” receiver; Richardson Radio, Inc. 
“Ritter” crystal receiver; Ritter Radio Corp. 


SOCKETS AND ADAPTERS 


Pacent sockets; Pacent Electric Co., Inc. 

Pacent adapters; Pacent Electric Co., Inc. 

Bakelite sockct; Pioneer Radio Corp. 

“Lo Loss” tube socket; Premier Electric Co. 

Baligrip bakelite socket; Quality Molded Prod 
ucts, Inc. 

Socket; Remler Radio Mfg. Co. 

“Remco” socket; Geo. Richards & Co., Inc. 


SWITCHES 


“Precise” No. 1,600 Protector (circuit breaker); 
Precise Mfg. Co. 


TESTING INSTRUMENTS 
“Reliable” battery tester; Reliable Parts Mfg. Co. 


TUBES 
O-T “Silvertone” tube; O & T Electric Corp. 
Amplitron vacuum tube; Pennant Radio Labora- 

ries. 

HC, ooo. vacuum tubes; Providence Distributing Co. 
Radiotron tubes; Radio Corporation of America. 
Ravac tube; Ravac Company, Inc. 
Atlas tube; R-S-K Co. 


TUNING INDUCTANCE UNITS 
Duolateral coils; Pacent Electric Co. Inc. 
Phusiformer; Pathe Phonograph & Radio Corp. 
"Pearico’ variocoupler; Pearl Radio Corp. 
“Pearlco” variometer; Pearl Radio Corp. 
Low-loss supercoil; Perfection Radio Míg. Co. 
Three circust_ tuner; Pfanstiehl Radio Co. 
Variometer; Pfanstiehl Radio Co. | 
Inductance for Reinartz circuit; Pfanstiehl 
Radio Co. f , 
Pink-A-Tone oscillator coupler; Pfanstiehl Radio 
Co. . f 
“Pioneer” variometer; Pioneer Radio Corp. 
“Pioneer” variocoupler; Pioneer Radio Corp. 
Precision Cockaday coils; Precision Coil Co., Inc. 
Precision R. F. coupling unit; Precision Coil Co., 
Inc. 
Precision autodyne cotl; Precision Coil Co., Inc. 
“Vir Bren” oscillator coil; Radio Instrument Co. 
“Vir Bren” antenna coil; Radio Instrument Co. 
“R. P. C.” variometer; Radio Products Co. 
eR. P. C.” variocoupler; Radio Products Co. 
‘“‘Receptrad” filter coupler; Radio Receptor Co. 
Andrews paddle wheel co; Radio Units, Inc. 
‘“‘Thorola’”’ low-loss doughnut coil; Reichmann Co. 
Coupling unit; Remler Radio Mfg. Co. 
RBC-K filter, oscillator-coupler and trans- 
former; Rieger-Bailey Co. of America, Inc. 
Variometer; Ritter Radio Corp. 


TOOLS AND EQUIPMENT 


Radio tool set; Perry-Fay Co. 

Metalectric soldering tron; Post Electric Co. 

Rance combination radio pliers; Rance Corp. 

‘“‘Rhamstine”’ electric solder set; J. Thomas 
Rhamstine 


VARIABLE CONDENSERS 
Variable condensers; Pacent Electric Co., Inc. 
Variable condenser with vernier; Pearl Radio 


orp. 
Ultra low-loss condenser; Phoenix Radio Corp. 
ee variable condenser; Premier Electric 
0. 


This unit added to a receiver will prevent 
radiation, increase selectivity and the volume. 


A NEUTRALIZED RADIO-FREQUENCY AM- 
PLIFIER UNIT 


Name of instrument: Radio-frequency am- 
plifier. 

Description: This instrument, which is com- 
mercially known as the “Penetrola,” con- 
sists of one stage of neutralized radio- 
frequency amplification which uses the 
Isofarad circuit. The tuning for this 
receiver is done by the large knob above 
on the face of the metal cabinet. The 
smaller lower knob controls the fila- 
ment while the knob at the left adjusts 
the neutralizing condenser. This unit 
may be attached directly to any type of 
receiving set—regenerative or non-re- 
generative—and will increase the range 
of the receiver to which it is attached 
as well as sharpen the tuning and pre- 
vent radiation. It may be used with 
a short or a long antenna and the con- 
nections are provided in cable form. 

Usage: With any radio receiving set as an 
additional stage of radio-frequency am- 
plification. 

Outstanding features: Novel circuit design. 
Good workmanship. Ease of operation. 
Non-radiating. High efficiency. 

Maker: Walbert Mfg. Co. 


“R. P. C.” variable condenser; Radio Products 


o. 

Microdenser; Radio Shop 

“Straightline” condensers; Radio Stores Corp. 

“Rathbun” condenser; Rathbun Mfg. Co., Inc. | 

“Reliable” neutralising condenser; Reliable Parts 
Mfg. Co. 

“Reliable” micro air condenser; Reliable Parts 
Mfg. Co. 

Variable condenser; Remler Radio Mfg. Co. 


WIRE 
Loop wires; Ross Antenna Co. 
Litz wires; Ross Antenna Co. 
Cotton-covered wire; Ross Antenna Co. 


IN THE WORLD'S 
LABORATORIES 


CONDUCTED BY DR. 


The Ether and the Soul 


Sır OLıver LopcE is one of the world’s most 
competent and sensible scientifc investigators. 
He is also, as newspaper readers well know, 
one of the few scientifc men who have ac- 
cepted the beliefs of the spiritualists. He not 
only admits a possibility that there exist non- 
material forces and actions and even beings, but 
he believes all these things to be facts. He has 
devoted much work to the field of psychic re- 
search. He is convinced that human person- 
alities survive after the dissolution which we 
call death. 

Unusual interest attaches, therefore, to a 
recent radio address made by Sir Oliver from 
2LO, in London, in which he suggests that the 
mysterious ether, about which there has been 
so much argument, may be the seat of psychic 
forces and entities as well as the medium for 
the transmission of radio waves and of light.* 

It is possible, Sir Oliver thinks, that life may 
be connected much more intimately and per- 
manently with the ether than with matter. 
The ether has “perfect properties.” No en- 
ergy is lost when light (for example) traverses 
it. Matter, on the other hand, is liable to de- 
terioration. Energy is lost in it and by it. 
Matter becomes the seat of the mysterious 
forces which we call life. Matter becomes 
“animated.” The question arises, can ether be 
animated too? 

All force, Sir Oliver continued, is exerted 
through the ether. It is the medium of such 
life attributes as mind and memory. These 
attributes belong to the part of the universe 
which is unseen. If they have contacts with 
physical things at all, those contacts are pre- 
sumably through the ether. Our material bod- 
ies are transient. They wear out. Mind, too 
may need a vehicle, one that is independent 


*The address was the last of a series of seven broad- 
cast by Sir Oliver under the title “Ether and 
Reality.” It was delivered on March 31, 1925, 
and was reported in the Dondon press and in Nature 
(London), vol. 115, page 505 (April 4, 1925). In 
another address in Christ Church, London, on March 
12, 1925, Sir Oliver expressed somewhat the same 
ideas. This address is reported in the Chemical 
News (London), vol. 130, page 199 (March 27, 1925). 
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of the body and of matter. The present con- 
nection of life with matter is probably, Sir 
Oliver thinks, neither permanent nor direct. 
The real medium of the life force is ether. 

Undeniably these speculations are interest- 
ing. Sir Oliver always contrives to be that. 
Whether, in the present state of knowledge, 
they get us much farther in the progress of 
thinking, is another question. The ether itself 
is, admittedly, utterly mysterious. The life- 
force or lo whatever you want to call it 
is equally mysterious. It does not seem so 
very useful, therefore, to equate the two mys- 
teries. i 

Still, most people demand to be allowed to 
think about the soul. They might as well 
think about an etheric soul as any other kind. 
No one can say that they are wrong—or right. 


New Antenna System Reduces 
Static 


AN ingenious application of two loop an- 
tennas to the problems of directive recep- 
tion and of static reduction has been per- 
fected by Mr. H. T. Friis of the Bell Telephone 
Laboratories and was described by him re- 
cently before the Institute of Radio Engi- 
neers, in New York City.* 

The device consists of a long structure, like 
the movable part of a rotating drawbridge. 
It rotatess, too, just as the drawbridge does, 
but on wheels at the two ends instead of on a 
central pivot. At the two ends of the structure 
are the two loops, the length of the “bridge” 
being such that these loops are distant from 
each other just 1/12 of the wavelength that is 
to be received. For example, for receiving a 
600-meter wave, the length of the bridge be- 
tween the two loops is 50 meters, approxi- 
mately 150 feet. 


*Mr. Friis’ paper was presented before the In- 
stitute of Radio Engineers on May 6, 1925. It was 
reported in the Radio Section of the New York 
Herald-Tribune on May 10, 1925. The facts given 
here are taken from a statement issued by the Bell 
Telephone Laboratories, Inc., New York City. 
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The operation of the apparatus depends on 
the fact that radio waves need time to move 
through space. If one end of the bridge is 
pointed directly toward the transmitting sta- 
tion the loop at that end of the bridge will 
receive the wave first. The loop at the other 
end of the bridge receives the wave a little 
later. If the two loops are 1/12 wavelength 
apart this will mean that the received wave in 
the second loop will be 1/12 later in phase than 
the wave in the first loop. Expressed in the 
usual fashion, this means that the second wave 
will be 30 degrees out of phase with the first. 

The next step is to shift this phase differ- 
ence still further by means of a phase-changer 
attached to the receiver. It is shifted, in fact, 
150 degrees, which makes it just 180 degrees 
out. This means that the wave coming from 
that direction will actuate the two loops in 
exactly opposite fashion. They will cancel 
each other. Nothing will be heard in the re- 
ceiver. 

But consider a wave coming from the oppo- 
site direction. This wave will encounter the 
two loops in the reverse order. The 30-degree 
phase lag will apply in the reverse direction 
to the 150-degree phase difference produced 
by the phase changer. Accordingly, the net, 
or resultant, difference in phase between the 
two loops will be 120 degrees, instead of 180 
degrees. This means, as any electrical engi- 
neer will tell you, that the signal strength 
is not canceled. In fact, it is left unimpaired. 
The two loops function as though they were 
a single loop or any other satisfactory type of 
antenna. 

The net effect is, then, that signals coming 
toward one end of the bridge are received per- 
fectly, while signals approaching toward the 
other end of the bridge are not received at 
all. This gives us a directional antenna which 
will receive from any direction lying in one 
semicircle and not at all from any direction 
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lying in the opposite semicircle. The ordinary 
directional loops are much less effective than 
this, since they receive reasonably well from 
any direction except those within a narrow 
angle nearly perpendicular to the plane of 
the loop. 

This is why Mr. Friis’ device is so effective 
in reducing static. Most of the static is di- 
rectional. If the bridge is pointed in any direc- 
tion in the semicircle opposite to the direction 
of the static, the static will be canceled out 
and will not be heard. Any desired signal 
coming from the proper semicircle will be 
heard unimpaired. In the actual set-up used 
by Mr. Friis a superheterodyne receiver was 
employed, and the precise tuning of this re- 
ceiver enabled a still further reduction of the 
static. l 

The chief disadvantage of the apparatus is 
the length, cost and cumbersomeness of the 
movable bridge carrying the two loops. But 
doubtless this can be reduced. One thinks, 
for example, of a pair of very light loops 
mounted on the two ends of a long pole or a 
duralumin girder and balanced on the top 
of a tall vertical pole, like the weathercock 
on a steeple. 


Earth Conductivity Affects In- 
clination of Radio Wave 


Mosr of the modern theories of radio 
transmission assume that one component of 
the wave arriving at a distant receiving 
station has reached there by some path high 
up in the air, as, for example, along the sup- 
posed Heaviside Layer. If this be true this 
component of the wave ought to arrive at the 
receiver with a downward inclination, its wave- 
front being not quite perpendicular to the sur- 
face of the ground. A mechanical analogy is 


Bell Telephone Laboratories 


A NEW ANTENNA SYSTEM FOR DIRECTIVE RECEPTION 


This rotating bridge, having loop antennas at both of its ends, has been built by Mr. H. T. 

Friis to obtain more complete directive reception as well as to xeduce static. The system 

receives signals from any direction in one semicircle, but from no direction in the opposite 
semicircle. 
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v rs ere PERE age ba 


Dr. R. L. Smith-Rose 


MEASURING ELECTRIC FIELDS 


This straight-wire antenna, or "Hertzian rod,” 

was used by Dr. Smith-Rose to determine the 

direction of the electric field of an arriving radio 
wave. 


the artillery shell which is fired at a high 
angle of elevation, reaches the higher levels of 
the atmosphere during its flight, and finally 
arrives at its target along a downward-pointing 
path as though it were falling obliquely from 
the clouds. 

The well-known English radio engincers, 
Dr. Smith-Rose and Mr. Barfield, have now 
-attempted to verify this theory by a direct 
test of the inclination of the wavefront arriv- 
ing at a receiving station.* This proved to be 
impossible practically because of the relatively 
high conductivity of the earth’s surface. For 
a perfectly-conducting earth the electric force 
is always vertical and the magnetic force always 
horizontal regardless of the real inclination of 
the wavefront of the arriving wave. 

Experimental tests of the actual conductivity 
of the earth at a number of localities in Eng- 


*““On the Determination of the Direction of the 
Forces in Wireless Waves at the Earth’s Surface,” 
by R. L. Smith-Rose, Ph.D., and R. Barfield. 
Proceedings of the Roval Society (London), Series A, 
vol. 107, pages 587-601 (March 2, 1925). 
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land showed values between 6 x 10° and 
4.7 x 10° electrostatic units. The higher of 
these values is equivalent, roughly, to 800 
ohms resistance per cubic inch of soil. The 
measurements were made at radio frequencies, 
by observing the forward tilt of waves from 
‘a nearby transmitter. 

These conductivities are relatively high for 
materials of the insulator class and this is 
ascribed to the fact that the soil and rocks of 
England are prevailingly moist. This sug- 


-gests a possible research for radio engineers 


who happen to be located in some of the 
American desert regions. In large parts of 
California, Nevada, Arizona and other west- 
ern states the soil is almost waterless. Its con- 
ductivity is probably far lower than the values 
found by Dr. Smith-Rose and Mr. Barfield in 
England. The repetition of these experiments 
in some such locality might yield very useful 


` information about the actual paths of radio 
waves close to the earth. 


The research is not to be recommended, how- 
ever, to the amateur or to any one except a 
well-trained and experienced radio engineer. 
The necessary technique involves the determi- 
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Smith- Rose 


THE TILTING LOOP 
This device determined the direction of the magnetic 
field of the arriving wave. The intensity of the 
signal varied with the position of the loop relative 
to the wave. 
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Dr. R. L. Smith-Rose 
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THE COMPLETE APPARATUS FOR MEASURING WAVE INCLINATION 
This portable apparatus, being operated by Dr. Smith-Rose, combines the Hertzian rod 


and the tilting magnetic loop shown on the preceding page. 


Measurements with this appa- 


~ ratus led to a determination of the prevailing electrical conductivity of the soil in England. 


nation of the direction of the electrostatic field 
by a Hertzian rod—practically a straight, sin- 
gle-wire antenna the inclination of which can 
be varied—and the exploring of the electro- 
magnetic field by means of a tilting loop. 
Both of these pieces of apparatus will work 
usefully only in the hands of experts, who 
know exactly what they are about. 


Surface Films as Radio Detectors 


W HATEVER be the secret of the detecting ac- 
tion of a crystal, it is reasonably certain that 
this action is accomplished within a thin film, 
possibly some scores of atoms deep, on the 
surface of the crystal. The main body of the 
crystal serves merely to support this surface 
film. It has no more to do with the detecting 
action than the main structure of a house has 
to do with the paint on its roof. 

Why not make use, then, of a mere film of 
crystal material, of lead sulphide (which is 
the same as galena) or of silver sulphide or of 
something else? That this can be done with 
considerable success is claimed by Mr. James 
Strachan,* whose work on various phases of 
crystal detection is already familiar to readers 
of this department. 

Mr. Strachan reports, for example, that a 
piece of lead, a piece of silver or a piece of 
copper may be exposed to moist sulphuretted 
hydrogen gas (which is the gas of rotten eggs) 


**“Some Interesting Fa penments with Single-Point 
Detectors,” by James trachan. Wireless World 
(London), vol. 15, 200-202 (November 12, 


1924). 


pages 


and will acquire a thin film of the respective 
sulphide, which film is then quite efficient as a 
detector. It works best, he reports, when used 
with an applied potential. Similar effects may 
be obtained with oxide films on copper or 
brass. The mere tarnish which forms natu- 
rally in the air on brass articles and which 
consists, usually, of mixed oxides and sul- 
phides of copper and zinc, will serve quite well 
for radio detection. 

These film detectors are worthy of more at- 
tention from experimenters than they seem to 
have had hitherto. 


How to Repair a Broken Lead 
Wire 


A Hint of real value for those who experi- 
ment with vacuum tubes is contained in a 
recent note by Mr. D. A. Wells of the Uni- 
versity of Cincinnati.* When one of the fine 
wires that enters through the glass of an ex- 
perimental tube is broken off outside the glass, 
as is all too frequently the case, it is usually 
believed necessary to throw the tube away. 
Soldering a new wire to the tiny projecting 
point of metal is ordinarily a hopeless task. 

Mr. Wells uses, he reports, a contact consist- 
ing of a drop of metallic mercury. First he 
cleans the broken, projecting point of the wire 
with a drop of nitric acid. Then he places a 


*“Method of Repairing Broken-off Lead-in Wires,” 
by D. A. Wells, Journal of the Optical Society of 
America (Menasha, Wis.), vol. 10, pages 615-616 
(May, 1925). 
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drop of mercury on it. Next he dips the end 
of a clean copper wire into this mercury. The 
copper wire must be held in place mechanically 
by a strip of tape around the tube or in some 
other way. Electrically, the mercury contact is 
good enough. Many a damaged experimental 
tube can be saved in this way, thus avoiding 
the blowing and pumping of a new tube. 


Radio Wave Absorption by 
Berlin Houses 


Over a year ago the engineers of WEAF 
made a series of measurements of the strength 
of signals from their station at numerous 
points on and near Manhattan Island and pre- 
pared a map showing in most interesting fash- 
ion just how the signals were affected by the 
two rivers and by the blocks of tall steel build- 
ings in the downtown and the Forty-second 
Street districts of the city. A similar inves- 
tigation has now been made by Postal Coun- 


Redrawn from “Der Funker” 
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cillor M. Bäumler, of the German Government 
Telegraph Service, for the cities of Berlin 
and Hamburg.* 

As was expected, Herr Baumler found deter- 
minable irregularities in the strength of the 
fields in different directions from the trans- 
mitter. Perhaps the most interesting feature 
disclosed by the map of Berlin is the fact that 
transmission was better over the famous Tier- 
garten park than in directions where the city 
is closely built up. Buildings are evidently 
more absorptive than trees, at least under the 
conditions of these tests. 

As was the case in New York, no actual 
“dead spots” were found. We hear less of 
these supposed dead spots nowadays in the 
United States, but London is going through 
an epidemic of them. The London broadcast- 


*The results are reported in “Elektrische Nach- 
richten-Technik,” vol. 1, part 5, published by the 
Wiedcmannsche Buchhandlung Berlin, and are ab- 
stracted (in German) in Der Funker (Berlin), vol. 4, 
pages 17-19 (February, 1925). 


HOW THE CITY OF BERLIN AFFECTED RADIO WAVES 
The black dot at the center shows the location of the transmitter at Voxhaus. The circle 


indicates a uniform distance from this transmitter. 


which the same signal strength was found. 


The. other line connects points at 


Note that the Iransmission is good toward the 


westnorthwest, over the great park marked “Tiergarten.” 
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From a photograph made for PopuLar RADIO 


HOW DEAF STUDENTS CAN LEARN TELEGRAPHY 
The “touch receiver” invented by Mr. Jakosky and hts associates 1s worn by the man at 


the right. 


Mr. Jakosky himself ïs at the key. At his left are Dr. McConnell, of the Bureau 


of Mines, and Mr. Ingel of the Western Pennsylvania School for the Deaf. The type of 
receiver designed for reception by the finger tips may be seen on the table. 


ing station, 2LO, was moved recently to a 
new location. Since then there has been much 
complaint that the southeastern portion of the 
city is so shielded that the programs cannot 
be received. 


Long Waves Also for MacMillan 


THe MacMillan Arctic Expedition, which 
sailed recently for its winter vigil in the north, 
was originally designed to be equipped only 
with short-wave radio, the experiences of the 
last expedition having convinced the officials 
of the American Radio Relay League that 
the best results would be attained with waves 
shorter than one hundred meters. 

But this is not to be. The United States 
Navy is contributing to the expedition some 
airplanes and equipment together with fliers 
to operate them. The Navy insisted that the 
expedition carry regulation long-wave radio 
apparatus, it being the Government opinion 
that these more usual wavelengths were more 
surely dependable than the newer short ones. 

And so, if newspaper reports are to be 
trusted, the expedition will be equipped with 
both short-wave and long-wave transmitters 
and receivers. Assuming that space for both 
is available, this is an admirable outcome. The 
expedition should come back with much data 
pertinent to the controversy between advocates 
of short waves and low power and advocates 
of long waves and high power. 


Receiving Radio Code by Touch 


AMONG professions lately made available 
to deaf persons is, curiously enough, the 
profession of telegraph operator. This has 
been done by the perfection of a code receiver 
which operates by touch instead of by hear- 
ing. The device can be applied to radio code 
as well as to the Morse code of land tele- 
graph lines. There is no reason, therefore, 
why deaf persons cannot now enjoy code con- 
versations by radio or even, it may be possible, 
seek employment as commercial radio oper- 
ators. 

The new touch receiver has been devised by 
Mr. J. J. Jakosky, well-known radio engineer 
of the United States Bureau of Mines, in co- 
operation with Dr. W. J. McConnell, a surgeon 
of the Bureau of Mines. and Mr. Truman L. 
Ingle, Principal in the Western Pennsylvania 
School for the Deaf.* Two forms have been 
perfected; one operating through the finger 
tips, the other by means of a small plate held 
against the temple, as the telephone reccivers 
worn by switchboard operators are held against 
the ear. 

In both cases the line is actuated with ordi- 
nary 60-cycle alternating current. Attached 
to the “sounder” or receiving device on this 


*“Telegraphy for the Deaf,” by J. J. Jakosky, W. 
J. McConnell and Truman ngle, a pamphlet 

rinted by the Class in Printing at The Western 
Penna icanis School for the Deaf, Englewood, Pitts 
burgh, Penna., 1925. 7 pages. 
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line is a vibrating armature designed to re- 
spond by vigorous vibration to this 60-cycle 
current. In-the finger-tip apparatus this arma- 
ture is attached to a small metal plate against 
which the fingers are placed. In the head-band 
form of the apparatus a similar metal plate 
presses against the skin of the temple. 

Pressing the key at the sending end of the 
line sends the alternating current into the re- 
ceiver, sets the vibrating plate into motion and 
makes the quivering of this plate perceptible to 
the deaf “listener” at the receiving end. Dots and 
dashes are distinguishable by length, just as in 
the usual audible receivers. Weak impulses from 
long lines are fed into relays and converted 
into the alternating-current local signal, just 
as telegraph signals are now reinforced by 
using direct-current relays. Radio signals may 
be converted and made sensible to touch in 
the same way. 


Two Important Experiments on 
the Ether and Relativity 


Tue famous Einstein theory was developed, 
you remember, partly from a remarkable ex- 
periment known as the Michelson-Morley ex- 
periment. This experiment had for its object 
the detection of any possible motion of the 
earth with relation to the ether, this being as- 
cribable, of course, to the motion of the earth in 
its orbit or to its rotation on its axis. | 

The experiment failed. No drift of ether 
through or past the earth was detected. There 
were three possible explanations: (1) that 
there is no ether, (2) that an ether exists but 
moves with the earth, (3) that the motion of 
the earth relative to the ether is exactly com- 
pensated by a contraction of matter in this 
direction, just as a wind blowing against a gas- 
filled balloon will cause it to contract a little 
in the direction of the wind pressure. The 
Einstein theory is consistent with either the 
first explanation or the third. 

Two recent experimenters have carried out 
tests essentially analogous to the famous 
Michelson-Morley one. The results were an- 
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nounced at the recent meeting of the National 
Academy of Sciences in Washington and con- 
stitute some of the most important scienutc 
data that we are likely to acquire this year. 

One of the experiments was devised by the 
same Professor Albert A. Michelson who 
helped conduct the original Michelson- Morley 
experiment. In a field some ten miles west of 
Chicago, Professor Michelson built a square ot 
iron pipe approximately one mile on a side. He 
pumped most of the air out of this pipe so thai 
accidental variations of the temperature or 
presstire of the air inside the pipe would not 
affect the experiment. Then he sent two light 
rays around the square of pipe; one ray in one 
direction, the other in the opposite direction. 

Meanwhile the earth was revolving, carrying 
the pipe square with it. The light ray that 
moved in one direction through the pipe was 
moving, on the average, with the rotation o! 
the earth. The ray in the opposite direction 
was moving against the earth's motion. Ac- 
cordingly any “ether drift” should cause 
one ray to complete the circuit a trifle faster 
than the other one. 

A long series of very exact measurements 
was carried out. No ether drift was detected. 
The result agrees, therefore, with that of the 
earlier Michelson-Morley experiment and 1s 
consistent with the Einstein theory of rela- 
tivity.* 

The other experiment was carried out by 
Professor Dayton C. Miller, of the Case School 
of Applied Science, of Cleveland. He too re- 
peated an experiment essentially similar to the 
Michelson-Morley experiment, but he did it on 


top of Mt. Wilson, in. California, where the 


great astronomical observatory is situated. 
His results are absolutely contrary to those ot 
Professor Michelson. He finds a drift of the 


*The results were announced tentatively at a lec- 
ture in Chicago on January 8, 1925, this lecture 
being since printed in the University Record, Uri 
versity of Chicago, vol. 11, pages 136-153 (Apri, 
1925). Details of the results are given in “The 
Effect of the Earth's Rotation on the Velocity ot 
Light,” by A. A. Michelson, Henry Gale and 
Fred Pearson, Astrophysical Journal (Chicago), 
vol. 61, pages 137-145 (April, 1925). 


LOSSEV’S OSCILLATING CRYSTAL USED AS AN AMPLIFIER 


When the voltage drop across the oscillating crystal is adjusted to exactly the right value the 
crystal can operate as a ‘‘negative resistance,” thus causing some amplification of the signal 


heard in the telephones conn 


ected to the detecting crystal. 


IN THE WORLD’S LABORATORIES 
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Robert H. Moulton 


AMERICA’S GREATEST EXPERT ON ETHER WAVES 
Professor Albert A. Michelson completed recently the most accurate measurement ever made of 


the speed of light. 


His experiment on ether-drift is described in the text. 


In addition, 


Professor Michelson has done much other important work with light rays, including the 
perfection of the interferometer method of meusuring the sizes of the stars. 


earth relative to the ether equaling approxi- 
mately ten kilometers per second. More sig- 
nificant still, this drift varies in amount in 
just the way it should at different times of the 
day and the year, corresponding with the chang- 
ing direction of motion of the particular point 
on the earth where the experiment was con- 
ducted.f 

This leaves us confronting a sharp contra- 
diction between two experiments which should 
lave come out the same. It is too soon to say 
that the Einstein theory is disproved or even 


Professor Miller’s data have not yet been pub- 
lished in detail. They were reported orally to the 
National Academy of Sciences, in session at Wash- 
ington, . C., on April 28, 1925. Brief accounts 
by Dr. E. E. Slosson, of Science Service, appear in 
Science (Lancaster, Pa.) vol. 61, number 1584, (May 
8, 1925) and number 1586 (May 15, 1925). 


that it is notably shaken. That theory is sup- 
ported in any event, by a vast amount of other 
evidence. But neither is it possible to say that 
the real existence of an ether is disapproved. If 
Professor Miller's results stand the tests of 
criticism and repetition thev will furnsh strong 
evidence for the reality of an ether through 
which our earth sails along like a bullet through 
the air. 

In the report referred to Dr. Slosson makes 
the interesting suggestion that the difference 
between the results of Professor Michelson at 
Chicago and those of Professor Miller at Mt. 
Wilson may be due to the greater altitude of 
the latter station. Close to the earth’s surface 
the ether may be dragged along, he thinks, bv 
the motion of the ground. Higher up this 
dragging effect may be less complete. 


In Poputar Rapio for October, “How to Build the New Single 
Control Superheterodyne Receiver’—the latest development of 
J, L. McLaughlin in the PoruLar Rapro LABORATORY. 


“WHAT READERS ASK 


CONDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 


of inquiry. 


Subscribers’ inquiries should be limited to one question or one subject. 


The Browning-Drake Receiver 


QuESTION: Will you kindly give me 
the proper circuit for wiring up the 
Browning-Drake receiver ? 

R. E. WILLIAMS 


ANswER: In Figure 1 you will find the 
circuit for this receiver. The parts you will 
need for this set are the following: 

L1, L2, L3 and L4—inductances which com- 

prise part of the National Regenaformer 


kit; 

VC1 and VC2—variable condensers, .00035 
mfd. and .0005 mfd. respectively which 
a comprise part of the above mentioned 
it; 

Cl—mica fixed condenser, .0001 mfd.; 


C2—Rathbun three-plate vernier condenser; 
C3—mica fixed condenser, .001 mfd.; 
C4—bypass condenser, 1 mfd.; 

Rl—fixed resistance, 25 ohms; 

R2—filament rheostat, 20 ohms; 

R3—filament rheostat, 10 ohms; 

GC—grid condenser, .00025 mfd.; 

GL—variable grid-leak; 

Ji—double-circuit jack; 

J2—single-circuit jack, filament-lighting type; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers. 

Three standard sockets should be used for 
the last three tubes and one type of 
socket for the first two. The first tube may 
be either a C-299 or a UV-199 tube—this is the 
reason for the extra resistance, Rl. The three 
other tubes should be either UV-20l-a or 
C-30l-a_ tubes. 


Gl 
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All the-tuning is done with the two condens- 
ers, VC1 and VC2 while regeneration is con- 
trolled by revolving the small knob which is 
connected to the tickler coil, L4. 


Condenser Capacity 


QuEsSTION: I have recently constructed 
a 5-tube receiver with two stages of tuned 
radio-frequency amplification but find 
that the entire broadcasting waveband 
lies between 5 and 60 on the dials. The 
tuned circuits consist of coils taken from 
an old neutrodyne receiver shunted by 
variable condensers of .0005 mfd. ca- 
pacity (23 plate). The broadcasting sta- 
tions come so close together on the dials, 
especially the lower wave stations, that 
it is almost impossible to separate them. 
I understand that this situation can be 
remedied either by using smaller capac- 
ity variable condensers or by removing 
some of the turns from the coils. Which 
would you advise? 


MILTON GLASSBURG 
ANSWER: Either of the plans you suggest 
may be followed. However, the better plan 
would be to leave the coils as they are and 
replace the variable condensers. If you use 
.00035 mfd. condenser (17 plate) the broad- 
cast band will be spread out to cover approxi- 
mately from 5 to 90 degrees on your dials. 
Roughly speaking, you are now using only 
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about 55 percent of the capacity of your 
condensers. Therefore by using condensers 
of lower maximum capacity you discard the 
unused portion of your present condensers, 
in this way making practically the entire dial 
range useful.. 

Difficulty would be encountered in removing 
turns from the coils because the turn ratio be- 
tween the primary and secondary coils is care- 
fully proportioned to prevent oscillation. If 
turns were removed from the secondary wind- 
ings (which are tuned by the variable con- 
densers) this ratio would be changed and you 
would find difficulty in controlling oscillation in 
the radio-frequency amplifier. 


Voltmeter for Storage Battery 
Testing 


Question: My storage battery is lo- 
cated in a cabinet and must be removed 
from the cabinet whenever I test it with 
the hydrometer. Could I install a meter 
on the radio set which would tell the con- 
dition of the storage battery and thus 
save moving the battery around? 

B. MONTGOMERY 


ANSWER: A small panel mounting volt- 
meter with a range of from 7 to 10 volts will 
give a good indication of the condition of your 
storage battery. The meter should be con- 
nected across the “A” battery terminals of 
your set and readings should be taken with 
the tubes in the set burning. The ordinary 
6 volt acid type of battery should read about 
6.6 volts when first charged and it should be 
recharged when the voltmeter reading falls 
off to 5.4 volts. 


THE BROWNING-DRAKE CIRCUIT 


FIGURE 1: This popular circuit consists of one stage of neutralized tuned 
radto-frequency, a regenerative detector circuit and the customary two stages 
of audto-frequency amplification. 
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A Novel Audio-frequency Ampli- 
fier Added to the Three-circuit 
Honeycomb Set 


QvuESTION: I want to add two stages 
of resistance-coupled amplification and 
one stage of transformer-coupled ampli- 
fication to my single-tube regenerative re- 
ceiver which consists of three honevcomb 
coils and two condensers. I want to use 
the transformer-coupled stage last. Will 
you show me how to do it? 

Ratpn HAHN 


ANSWER: The circuit diagram for this ad- 
dition to vour receiver is shown in Figure 2. 
The coils L1, L2 and L3 comprise the triple 
coil set which you already have. The other 
parts that are necessary are given in the fol- 
lowing list: 

vr and VC2—variable condensers, .0005 

mfd.; 

C— bypass condenser, .006 mfd.; 

GC2 and GC3—zrid condensers, 06 mfd.: 

R5, R6 and GL3—coupling resistances, 1⁄4 

megohm; 

GL2—coupling resistances, 1% megohm; 

GCl—grid condenser, .00025 mfd.; 

GL1]—grid-leak, 2 megohms; 

R1, R2, R3 and R4—fillament rheostats ; 

J—single-circuit jack; 


AFT—audio-frequency amplifier transformer. 


Use any make of standard hard vacuum 
tubes throughout. The tuning is accomplished 
with the two condensers, VCI and VC2 and 
the coupling is varied by moving coil LI 
away from coil L2. The radiation is con- 
trolled by moving coil L3 closer to or farther 
away from coil L2. 
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New McCullough AC Tube and 
Regeneration 


QuesTIon: Is the new McCullough 
AC tube adaptable to a regenerative cir- 
cuit? 

Patrick L. NEWSAND 


ANSWER: Yes; satisfactory result has been | 
obtained with the new AC tube in various 
regenerative circuits. However, caution must 
be exercised to keep the detector tube from 
an oscillating condition because the moment 
the detector tube oscillates the AC hum will 
immediately become apparent. 


AC Tubes on Direct Current 


Question: I have direct instead of 
alternating current in my house but would 
like to use the new McCullough AC tube 
instead of the usual “A” battery. I have 
a five-tube radio-frequency set. Can this 
be done? 

Harry H. NORTINGTON 


ANSWER: These tubes may be used on 
direct as well as alternating current. The ap- 
plied voltage must be between 3.25 and 4 volts 
for best operation, however. This means that 
the 110 DC must be. reduced to this value. 
In an alternating current circuit this may be 
done economically with a transformer, but this 
device cannot be used with direct current. To 
reduce the voltage applied, a series resistance, 
capable of carrying in this case approximately 
five amperes, must be used. This is poor 


WHAT READERS ASK 


291 


A HONEYCOMB CIRCUIT WITH COMBINATION AMPLIFIER 


FIGURE 2: 


The amplifier added to this honeycomb circuit consists of two stages of resistance- 


coupled and one stage of transformer-coupled audto-frequency id ik ial It ts different 
last. 


in that the transformer-coupled stage is place 


GCs 


economy as only about 4 percent of the energy 
is used in the tube; the rest is dissipated in 
the resistance. This load will correspond 
roughly to that of a flatiron. 

The easiest way to make a resistance is to 
fasten five porcelain sockets to a board and 
connect all of them in parallel. One wire, 
connecting all the terminals on one side, should 
go to the plug and another wire connecting the 
remaining terminals on the other side should 
go to the “A” battery terminal on the set. The 
second plug terminal should go to the other 
“A” battery post. (For details of the connec- 
tions for the filaments see page 511 of the 
June 1925 issue.) Four 100-watt lamps (or 
a combination giving the equivalent) should 
be inserted in the first four sockets. Lamps 
varying from 25 to 100 watts should be in- 
serted in the last to get the proper resistance. 
Use the lowest possible wattage consistent with 
good reception. 


What Size Rheostat? 


Question: With rheostats of so many 
different resistances on the market, how 
am I to determine which to use with the 
different tubes? In one receiver I con- 
structed recently I used a 20-ohm rheo- 
stat to control the filaments of five 20l-a 
tubes, as I understood thts to be the 
proper resistance to use with this type 
of tube. However, upon putting the set 
into operation the rheostat became very 
hot and in a short time burned out. Why 
was this, and what type of rheostat should 
I have used in this case? 

HERMAN SCHWENK 


ANSWER: A 20-ohm rheostat is suitable for 
a single 20]-a tube or even for two such tubes. 
However, when several tube filaments are 
operated in parallel through one rheostat the 
current passing through the rheostat is the 
sum of the current requirements of the sev- 
eral tubes. In the case of five 20l-a tubes 
the total current drain is about 114 amperes 
and the average 20 ohm rheostat has a current 
carrying capacity of only 1⁄4 ampere. It is 
therefore evident that the rheostat was heavily 
overloaded in the case you mention. 

Following are the rheostat resistances re- 
quired for various types of tubes: 

1—201-a tube, 20 ohms; 

2—20l-a tubes in parallel, 20 ohms; 

3 or 4—201-a tubes in parallel, 6 ohms; 

5 to 8—201l-a tubes in parallel, 2 ohms; 

1—UV-200 tube, 6 ohms; 

1--199 tube, 50 ohms; 

2—199 tubes in parallel, 30 ohms; 

3 to 5—199 tubes in parallel, 20 ohms; 

6 to 8—199 tubes in parallel, 6 ohms. 

When two or more tubes are used in parallel 
and operate through a single rheostat less 
resistance is required than when only a single 
tube is drawing through the rheostat. For- 
tunately, it is also true that the lower resist- 
ance rheostats have a greater current carrying 
capacity than those of higher resistance. 
Therefore, the low resistance rheostats are 
suitable for several tubes in parallel, not only 
in resistance but also in their current carrying 
capacity. 


The Oscillating Receiver 


Question: At irregular intervals my 
receiving set squeals to such an extent 
that reception is almost entirely blotted 
out. These noises, I have been told, are 
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caused by other receiving sets in my vi- 
cinity. I would like to know if there is 
any attachment which could be applied to 
my set that would filter out these squeals? 
A. B. CLAYTON 


ANSWER: There is no such device for 
eliminating the squeals caused by your neigh- 
bors. Each operator of a receiving set should 
see that his own set never oscillates as he 
owes that much to. the general radio public. 
The scheme for elimination of oscillation is 
to tune in the signal first and then increase 
regeneration to strengthen the signal. 


One Stage Neutralized Radio- 
frequency, Crystal Detector 
and One Stage of Audio 


QvueEsTION: I have a single-tube re- 
ceiver which is regenerative that employs 
a variometer with a fixed condenser in the 
antenna circuit. I would like to add one 
stage of radio to this receiver, a crystal 
detector and one stage of audio, so that 
it will operate a loudspeaker. The one 
stage of radio I would like to have neu- 
tralized like in a neutrodyne. 


T. F. BAER 


ANSWER: In Figure 3 we have drawn a 
hook-up for the final design of vour receiver. 
The parts you will need in rebuilding this set, 
including the ones you already have, are the 
following: 
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VAR—variometer ; 

RFT—neutrodyne coupling unit; 

Cl—mica fixed condenser, .00015 mfd.; 

C2—neutradon condenser ; 

R1 and R2—flament rheostats, 20 ohms; 

J—single-circuit jack; 

DET—crystal detector; 

AFT—audio- frequency 

former. 

All the tuning of this receiver is done with 
the variometer, VAR. The neutradon con- 
denser, C2, should be adjusted by placing a 
small piece of paper over one of the filament 
terminals of the first tube and inserting it in 
the socket so that it will not light. Then, the 
condenser, C2, is adjusted until the signals are 
reduced to as low a value as possible. When 
this is done the receiver is neutralized and the 
first tube cannot oscillate or cause radiation. 
The crystal detector will have to be adjusted 
for suitable sensitivity before this can be done, 
however. 

Use two C-301-a or UV-201l-a or any other 
standard make of !4 ampere hard tube for 
this set. 


amplifying trans- 


How to Eliminate Microphonic 
Noises 


Question: To what are microphonic 
noises due and how can they be elimi- 
nated? 

JOHN GILLIES 


ANSWER: Microplwnic noises are some- 
times due to vibrating elements in a tube. 
This condition is sometimes overcome by put- 
ting in a non-microphonic cushion socket, or 
by putting rubber cushions under the four cor- 
ners of the receiver, 
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A SENSITIVE TWO-TUBE CIRCUIT 


FIGURE 3: 
non-radialing set. 
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This diagram shows how to change a single tube regenerative circuit over to a 
The stage of audio-frequency amplification requires one additional tube. S 
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A CIRCUIT FOR THE SHORT WAVES 


FIGURE 4: 


who is bent upon receiving the short-wave C.W. stations. 


The single tube circuit in this diagram is satisfactory for the experimenter 


The number of such stations 


is steadily increasing. 


A Novel Short-wave 
Regenerative Receiver 


QOvestion: Please give me a diagram 
showing a form of short-wave receiver 
that employs a condenser for controlling 
regeneration. I want to use this receiver 
for C.W. signals. 

LAURENCE TAIT 


Answer: In Figure 4 vou will find a cir- 
cuit diagram for a regenerative receiver em- 
ploving one tube. The parts you will need 
for this set are the following: 

L1 and L2—single-layer solenoid coils tapped 

in the center; 

L3—single-layer solenoid coil: 

1.4—single-layer solenoid coil; 

VC1 and VC2—variable condensers, .00025 

mid.; 

GC—grid condenser, .00025 mfd.; 

GL—variable grid-leak ; 

RK—rheostat, 20 ohms; 

TEL—telephones. 

Coils L1, L2 and L3 are wound with about 
No. 22 wire spaced the thickness of one wire 
on a tube 3% inches in diameter. Coil L1 
consists of 10 turns of wire; L2 consists of 
6 turns of wire; L3 consists of 4 turns of wire 


e 


and L4 consists of 150 turns of wire wound 
on a one meh tube. 

All the tuning is done with VCI as far as 
wavelength is concerned and regeneration is 
controlled with condenser VC2. Coils L1, 1.2 
und L3 may be experimented with for increas- 
ing or decreasing the wavelength range of this 
type of receiver. 


The Principle of Modulation 


Question: What is meant by “modu- 
lation?” T have often heard the word but 
it seems never to be explained in a popu- 
lar way. . 

A. ANIERO 


ANSWER: When the announcer talks into 
the microphone the carbon granules which 
compose part of the microphone vibrate in 
accordance with the voice frequency. This 
vibration in turn varies the resistance of the 
circuit of the microphone and causes rapid 
changes in the amplitude of the carrier-wave 
current. This variation then comes into our 
receiving set as the announcer’s voice. The 
change of amplitude that takes place in the 
carrier wave is called “modulation.” 


CONDUCTED BY J. ANDREW WHITE 


In this department the Dean of Broadcasters—whose voice is known to millions of broadcast 
listeners—records items of intercst and value to all radio fans everywhere. 


Stopping Bad Radio Manners by 
Injunction 


EEP it clean has been the one thing 

broadcast station directors have been very 
particular about from the beginning. It is 
gratifying to see how ably the courts supported 
this policy in reviewing one of the first and 
one of the most important slips, a series of so- 
called “health talks” which waved themselves 
off the antenna of WFBH on the roof of the 
Hotel Majestic, in New York An injunction 
was granted the hotel people to “pull the 
switch” on programs which do not measure 
up to the reputation of refinement the hotel 
enjoys. The case developed, incidentally, that 
the health talker had been convicted ten years 
ago on a charge of maintaining a nuisance, 
which seems to remove any chance of an alibi 
on the part of the radio concern which leased 
the space. Personally, I am not familiar with 
any previous dereliction of duty as flagrant 
as this; it is customary to require manuscript 
copies of talks in advance; and this is as it 


should be. 
+ * 


Yes, but W ho Wants to Listen in 
on Lawmakers? 


Wunen the question of broadcasting the pro- 
ceedings of both houses of Parliament came up 
in England recently, the Prime Minister ad- 
vised setting up a committee to report on the 
matter. Whereupon spokesmen for the Brit- 
ish public at large facetiously suggested a ple- 
becite to determine whether listeners them- 
selves favored an additional burden of tedious 
political speeches. Which is somewhat like our 
own situation; the supply of oratory in the 
halls of Congress seems stili to be far in ex- 
cess of the demand for its propagation. 

* * * 


A Radio Net Spreads Over 
Soviet Russia 
THe Soviet is figuring on erecting nine new 


radio stations to enable the distant Siberian 
peasant to get advice on his farming problems 
direct from the agricultural colleges in Euro- 
pean Russia. The latest inventory discloses 
the fact that there are forty-three transmitters 
and 282 receivers scattered throughout the ter- 
ritory of the Soviet Union; fifty new receiving 
stations are to be built. Incidentally, sets and 
parts manufacture has been turned over to a 


State syndicate. 
* * * 


How to Check Up on 
Wavelengths 


Ir it interests you to scratch on your dials 
the place where definite wavelengths are to be 
heard, rather than work with a station log and 
arbitrary numerals, you may listen in twice a 
month to radio signals of definitely announced 
frequencies transmitted by the Bureau of 
Standards from Washington and California. 
All the dope on how to receive and utilize this 
service is given in Bureau of Standards Letter 
Circular No. 92. It’s free. Write to the 
Bureau of Standards, Washirgton, D. C. 


* * A 


“Radio Sport” as Played by 
Fritzie 

Tuey call broadcasting “radio sport” in 
Germany, which in itself is just about as inter- 
esting as the fact that in two years as many 
subscribers have been gained for the ether- 
wave variety as have lined up for the Govern- 
ment’s wire telephone in forty years. Radioing 
started out as a state monopoly, but the advo- 
cates of unrestricted development whose main 
argument was the growth of radio in the 
United States, did succeed in getting across 
a compromise and all wavelengths up to 800 
meters are released by permit to broadcasting 
companies. But the Government holds ma- 
jority control and title to the apparatus. There 
are now nine of these companies operating the 
same number of stations; also a total of five 
sub-stations, with three more to come. Every 
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listener must have a post office permit, which 
costs two marks a month, local postmen tak- 
ing care of the collections from the 714,352 
registered subscribers. The latest move is to 
hop up the power from 1,500 watts to 8,000 
and 10,000 watts and inject more variety in 


programs which have had a preponderance of: 


intellectual and educational features. 
*x * *x 


A New Record in Sales of Radio 
Apparatus 


Fıcur million dollars is the estimated 
total value of America’s exports of radio ap- 
paratus when the year shall have come to an 
end. Very close to half that amount was 
shipped abroad in the first five months of the 
year, the total for. the period and the monthly 
average showing respective increases of 123 
percent and 130 percent, on which basis all 
existing records should be broken. 

* * * 


Radio Weaves 2,200 Feet Below 
the Earth 


Any question remaining that radio waves 
penetrate to great depths into the earth seems 
to be pretty well answered by the success of 
Meade W. Powel, an amateur of Warren, 
Ariz., in picking up a distant naval station 
while 2,200 feet below the earth’s surface. He 
had no success with bare copper wire nor 
with a loop, but when he t.ied 100 feet of 
lead-covered No. 14 copper wire cable strung 
along the mine gallery midway between the 
roof and the floor, NPL, 400 miles distant, 
came in on a three-tube regenerative outfit, al- 
though a five-tube radio frequency set wouldn't 
percolate at all. Maybe it was freak recep- 
tion. but the experiment is interesting because 
no means has yet been devised for two-way 
communication of a continuous order in the 
interest of saving lives and keeping in touch 
with entombed miners when a disaster takes 
place. The main problem, of course, is to 
overcome the rapid deterioration due to damp- 
ness, which breaks down insulation. 

* * * 


The Broadcasting Stations of 
the World 


Everysopy knows that the United States 
leads in the number of Stations transmitting 
news and entertainment, in fact that we have 
more stations than all the other forty-one 


countries added together, and there are those 


who think that this is not an unmixed blessing. 
But it is surprising to lea... that Canada holds 
second place with eighty-three stations: then 
Russia, with forty-three: and Cuba fourth with 
thirty-eight stations. Great Britain and Mexi- 
co are tied for fifth place with twenty each. 
France and Germany, eighteen apiece. share 
sixth place. Then comes Australia with six- 
teen, and Argentina with thirteen. From this 
igure downward the numbers decrease rapidly. 
six small nations bringing up the rear, each, 
with a single broadcaster. 
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Linking the Telephone to Radio 


Ix Hawaii they are planning to use a radio 
system between several central exchanges of a 
local telephone company. Central will be called 
in the usual way from any phone, and if the 
call is for one of the other islands the voice 
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Pacific & 
WHERE THE “RED PROPAGANDA” 
COMES FROM 


The famous antenna tower of Shablovka at 


Atlantic 


Moscow, which the Soviet Government of 
Russia has made the center of its broad- 
casting activities. 
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will hop across the water on a wavelength be- 
tween 66 and 70 meters and be connected 
up at the other end with the phone of the 
subscriber in the usual manner. Experiment- 
ally, this has been done often; there doesn’t 
seem to be any reason why such communica- 
tion cannot be maintained commercially. We 
will find out, anyhow, because they are alive 
in Honolulu; I recall that one of the earliest 
of the automatic calling disc telephones there 
worked itself out to familiar practicality. 


* * * 


What the Broadcasting of Adver- 
tising 1s Doing to One Station 


In the city of Durban in South Africa the 
listeners won't stand for advertisements mixed 
up in the programs. They went on strike re- 
cently when advertising appeared along with 
the entertainment and made known their wishes 
very cffectively by refusing to pay the license 
fee which is required of set owners. Initially, 
the audience was 500 persons; now there are 
only 200 licensees, and it looks as if the station 
will have to run at a heavy loss. In an effort 
to recoup, the directors of the station agreed 
to leave off mentioning advertisers on the air 
but to publish them in official programs, dis- 
tribution of which immediately went into a 
slump. The scheme was then tried of selling 
programs only to those who gave their full 
name and address on special blanks. This idea 
was successful only in increasing the ire of 
the listeners, and at last reports the sale of 
prograins had fallen almost to zero. 


What the Austrian Fan Likes Best 


THOSE Straw vote things, as to listeners’ pro- 
gram preferences, of which we have had a 
plentiful sufficiency, have now invaded Austria 
where broadcasting is a tender infant not yet 
a full year in existence. The publication which 
conducted the feature required the first three 
choices to indicate positive interest. And the 
Viennese picked them in this order: concerts, 
time signals and financial talks! Education 
nosed out humor, operas beat out plays, daily 
news was preferred to dance music—a lot of 
things cropped up that seemed hard to recon- 
cile with America’s radio sophistication, not- 
ably that the tailenders included sports and 
sermons. But there are some 50,000 receiving 
sets in the country under a license system with 
the individual paying a fee of from 15,000 
to 30,000 crowns a year for the privilege of 
tuning-in, so the Austrians must like what they 
have been getting since last October. 


What Will the Author and Com- 
poser Make Out of Radio? 


ATLANTIC City saw the first annual conven- 
tion of the Radio Manufacturers Association 
recently and a major topic of discussion was 
the adjustment of differences which have arisen 
between station owners and the American So- 
ciety of Composers, Authors and Publishers: 
a committee was apopinted with a view toward 
reconciliation of these differences. Although 
little known to the public, this clash of inter- 


F. M. Delanc : 
RADIO RECEPTION AT A MILE A MINUTE 


J. L. Menars, the well-known French amateur, recently experimented with this 

portable set on a French sleeping car, hooking it up to the train lighting system 

and using the heating pipe as a ground. He picked up stations in England, 
France, Spain, Germany and Wales, while traveling 60 miles an hour. 
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SOUND WAVES THAT ARE HEARD BY THE HANDS 


Unique experiments are being made by Dr. Robert H. Gault, professor of psy- 

chology at Northwestern University, in conveying language to the deaf by means 

of telephone receivers that are held in the palms of the hands; the vibrations 
enable the subjects to “hear” words spoken into the transmitter. 


ests, which has been active for several years, 
presents one of the most absorbing problems 
in broadcasting ethics with which the industry 
has been confronted. The station owners are 
practically united in agreeing that suitable 
reward and compensation is due the men who 
write the nation’s songs; but they can’t see the 
point of accepting license contracts which run 
for one year only and leaving the future wide 
open for charging whatever fee the traffic will 
bear. Already, the Society is guilty of charg- 
ing one station a certain price and insisting 
that, for the same privileges, another station 
pay a great deal higher royalty figure. The 
hgure seems to vary from $250 a year to ten 
times that amount, and the most recent de- 
mands run even higher. So far as I know, no 
broadcasting station in the country is making 
money today; how many will continue in exist- 
ence under an additional financial burden, the 
size of which cannot even be anticipated, is a 
pretty question. It is a question that right- 
fully belongs to the public, the listeners, whose 
entertainment must predominate in the forth- 
coming attempt to place the interest of the 
broadcasters and the music publishers on a 
working basis. 
. * * * 


Broadcast Programs on a 
Wire Spool 


SomewHaT closer at hand is the day—or 


perhaps better, the night—when the radio fan 
will be able to hear programs broadcast while 
he is asleep. And hear them as often as he 
wants, repeated by what, in Germany, is 
known as the talking wire. The idea is, that 
you set the recording instrument, attached to 
the radio receiver, and speech, music, and 
all other sounds are permanently retained on 
thin steel wire running between two spools, 
tonal differentiations being registered through 
the reactions of a small electromagnet. Eight- 
een years of laboratory research are said to 
be behind the achievement of this apparatus, 
which is accredited to Dr. Kurt Stille, but 
from the incomplete advance reports it looks 
as if the device is merely a modification of the 
machine invented some vears ago by Waldemar 
Poulsen, a Danish scientist, who produced an 
electromagnetic recorder that was simplicity 
itself and certainly worked well, but struck 
the snag of too high cost when an attempt was 
made to introduce it commercially. If the 
price is right this time, the market is wide 
enough. Yes, I want one, too! 
* * * 


The Don Is Stirred by 
Radio Waves 


Wuite Spanish playwrights and composers 
have been seeking relief from unauthorized 
broadcasting of their works, public interest in 
radio throughout Spain has been stirred up by 
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the addition of two stations in Balboa, dupli- 
cating the situation in the vicinity of Madrid, 
where another pair serves. Power three times 
as great as the earlier ones, incidentally, has 
been provided for the station just completed 
at Seville. 

* * * 


The Irish Stull Squabbling Over 
Their One Proposed Station 


Tue Irish haven’t gotten around to it yet. 
Over a year ago the Dail disposed of legal dit- 
ficulties and called for plans for a broadcasting 
station that would be the Free State’s very 
own. The optimists who bought their sets a 
year ago are becoming a bit fretful, but the 
Dail has not acted on the plan nor consid- 
ered it in any way. 

* * * 


Locating Air Vessels by Radio 
Compass 


WHETHER or not the radio compass is of 
value to airships while aloft is the latest prob- 
lem the Navy has undertaken to solve. The 
dirigible Shenandoah, engaged in a game of 
hide and seck with the battleship Teras. is 
the interesting form given to the test. The 
ship being given 100 miles start at sea upon 
a course unknown to the airmen, the only 
means of spotting the vessel will be the radio 
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RADIO PLAYS A PART IN THE “EVOLUTION TRIAL” IN TENNESSEF 
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compass employed while the Texas is using 
its radio apparatus. In like fashion, when 
the Shenandoah transmits, it will enable the 
Texas to locate the big balloon and steer clear. 


What Programs Do the Farmers 
Want? 


THE farmer is to get what he wants in the 
way of programs. Questionnaires are to be 
placed in the hands of 850,000 tillers of the soil 
as part of the program for conducting a survey 
by the National Farm Radio Council in co- 
operation with thirty farm magazines. Pre- 
vious radio surveys have confined themselves 
to determination of the number and nature of 
the receiving sets in the rural sections ; this one 
will deal exclusively with preferences in pro- 
gram material. » 

* * * 


One Public Service Engineer 
Kills “Anticipated Static” 


ComMPLaAInts by residents of Orange, N. J. 
that “artificial static” was mutilating broad- 
cast programs to the point of distorted whis- 
perings, resulted in the declaration by the 
chief engineer of the municipal lighting plant 
that radio is no longer a novelty but a neces- 
sity, and forthwith an order was given for in- 
stallation of choke coils to overcome the an- 
noyance caused by arcing brushes. 
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For the first time in the history of American jurisprudence, the proceedings of a 
criminal trial were broadcast from a courtroom when John T. Scopes, a teacher 


of Dayton, was prosecuted for teaching scientific theories of evolution. 


Station 


WGN of Chicago broadcast the event. 
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Radiola 
Super - Heterodyne, 


the most famous of 
Radiolas. With the 
new power Radiotron 
as its sixth tube, it 
achieves new volume 
of toneand finer tone 
quality than ever. 
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The Brandes Cone —a truly 
decorative bit of furniture 
that conceals a remarkable 
speak 
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The Type H — graceful lines, 
antique green and black fin- 


ish. Adjustable. $18 


The Brandes Cabinet of ma- 
hoganyinwalnut finish. Same 
unitas Type H Speaker, $30 
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The Adjustable Table- Talker. 
Gooseneck horn for clearer, 
rounded tone. Finished in 
brown. Adjustable. . $10 
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UST listen! Very low tones— 

the kindthat used to be muf- 

fled and lost. Here they are 
—true and clear. A high sopra- 
no that used to be a bit thin in 
the upper register. Here it is, 
perfectly rounded — and real! 


And this rare tone quality is 
characteristic of all Brandes 
products. The new Cone Speak- 
er,the Cabinet Speaker,the Horn 
—Type H. Even the phonograph 
attachment— which gives true 
Brandes tone through any good 
phonograph horn. They’re all 
worth hearing! 

All prices slightly more, west of the 
Rockies and Canada. 


Send for an interesting booklet 
describing Acoustics by Brandes. 


Brandes Products Corporation 


200 Mt. Pleasant Ave. 


Newark, N. J. 
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POPULAR RADIO Points the Way 


“PorpuLar Rapio has done more than any other medium to point 
out to those of us who are vitally interested in both the scientific 
and the commercial aspects of radio what the future holds; 
between its covers I have found time and time again the most 
extraordinarily accurate forecasts of future public interest. 
PorvuLar Rapio makes the work of all of us casier. 


PRESIDENT, HAYNES-GRIFFIN 
RADIO SERVICE, INC. 
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se neste & Underwood 
How the Western Powers Have Built a Radio 
Wall Around China 


ONE of the chief grievances of China at the present time is that she is not permttted to own 
or operate a radio station of her own; therefore the outside world can get no news about 
China, which has not gone through the censorship of the powers that control radio in that 

country. Even her local broadcasting is done mainly from foreign-owned stations. 


SSE een) 


WITH WHICH IS COMBINED “THE WIRELESS AGE” 


Voiume VIII 


OCTOBER, 1925 


NUMBER 4 


Radio and the War Menace 


“One of two things is certain: Either radio will 
become one of the most powerful agencies for 
peace the world has yet seen—or it will be one 
of the most potent causes of war in all history.” 


By BRUCE BLIVEN 


FRIEND of mine, an intellectual 

person who might fairly be described 
as a professional highbrow, said to me 
the other day: 

«Why are you interested in radio? It 
is only a sort of substitute for a phono- 
graph. It will certainly never amount to 
anything which any serious person need 
take seriously.” 

I didn’t answer my friend; the day 
was too hot to argue. But I thought to 
myself that back in 1450 any of the good 
citizens of Strassburg might have said to 
Burgher Fust, who was then all éxcited 
about an invention in which he had been 
investing, an invention of one Johann 
Gutenberg: 

“Why do you bother with this so- 
called printing press? It is only a clumsy 
substitute for manuscript. Mark my 
words, it will never amount to any- 
thing.” 


I 


Rapio stands today about where print- 
ing stood in 1450, when it was twelve 


years old. In my judgment the history 
of the one is a fair basis from which to 
predict the history of the other. I need 
hardly say to my present readers that 
the changes in human affairs brought 
about in the past by the printing press 
are likely to be paralleled in the future as 
a result of harnessing the ether. Re- 
markable as has been the improvement 
in the mechanics of printing since Guten- 
berg's day, all such progress is as nothing 
compared to the social development he 
made possible. Radio, too, regardless of 
its technical advance, is destined to mal e 
a new world. Of its multifarious effects, 
none will be more important than its 
bearing for good or for ill upon the 
relationships among the nations. 
Everyone who thinks at all realizes 
that nowadays the prevention of war 
has become just about the most pressing 
problem on earth. In former times such 
a conflict was a mere incident in the life 
of the nations involved; today, a struggle 
between any two important powers re- 
quires all their resources of men, ma- 
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chines and money. Moreover, we know 
from recent and vivid experience that 
war between any two great powers is 
likely to draw in others until nearly the 
whole world may be involved. We know, 
furthermore, that such a struggle if 
prolonged is disastrous to all the partici- 
pants, financially, economically and 
even spiritually, whether they win or 
lose. Plenty of hard-headed, conserva- 
tive men, who are in a position to know, 
will tell you that if the European war 
had gone on much longer it would have 
meant the complete overthrow of that 
intangible but precious thing which we 
are pleased to call “Western civiliza- 
tion.” 

Twenty or thirty years ago, the effort 
to prevent war and seek alternative 
methods for settling international dis- 
putes was a matter which interested for 
the most part only a few elderly and 
rather fuzzy-minded clergymen and 
ladies. 

Today it is a question of major con- 
cern for the whole world, to which the 
leading statesmen of the chief powers 
devote their best efforts. 

Radio is certain, then, to play a most 
important role in the future relations 
among states. I should like to be able 
to assert, with offhand cocksureness, 
whether its influence will be for good or 
evil; but as I shall try to prove in a 
moment, it is impossible to be dogmatic 
about it. One of two things is certain: 

1. Either it will become one of the 
most powerful agencies for peace the 
world has yet seen— 

2. Or else it will produce such serious 
international discord that it may prove 
one of the most potent causes of war in 
all history. 


IT 


EVERYONE knows that broadcast re- 
ception is already possible on such a 
scale that it crosses international fron- 
tiers. I am not thinking now of the few 
experiments conducted with special ap- 
paratus plus great skill and patience, in 
which ethereal messages have been sent 
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successfully halfway ‘round the world, 
but of ordinary average reception on an 
ordinary average good receiving set. 

If the capital of every important 
nation were the scene of high-powered 
broadcasting, already there is hardly a 
spot in any thickly-populated country 
today which is so remote that it could 
not get good reception, under favorable 
weather conditions, from at least two of 
these stations. 

In Europe, which is one of the chief 


powder magazines of the world at pres- 


ent, so far as war is concerned, this is 
even more strikingly true. 

Broadcasting from any European 
country can be received in practically 
every other. Everything put on the air 
in France, Italy, Germany, for instance, 
is heard in at least six or eight countries 
and by people speaking that many 
tongues, if not more. 

That fact is itself beginning to produce 
results which are destined to be of great 
importance so far as international peace 
and understanding are concerned. No- 
body wants to listen to broadcast recep- 
tion in a language which he doesn’t 
understand. Also, radio unfailingly and 
everywherecreates ‘‘DX hounds;’’ feware 
long satisfied merely to get local sta- 
tions which use the speech of their 
fathers. Accordingly, although radio 
broadcasting in Europe is much less ad- 
vanced than it is in America, there is 
already a good deal of pressure to have 
all or most of the broadcasting done in 
one language. Present indications are 
that English is likely to be selected for 
this. Its only possible competitor, of 
course, is French, which has for cen- 
turies been the common language of 
international diplomacy. However, Eng- 
lish is already spoken over a large part 
of the earth’s surface and is, of course, 
the language of those countries which 
are furthest advanced in the radio art. 
Broadcasting from a single station to 
cover an area of many thousands of 
square miles is not far off, and is certain 
to be done in English. As my readers 
doubtless know, the Radio Corporation 
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THE HEAVY ARTILLERY OF THE NEXT WAR? 
From batteries of portable transmitting stations like this, that can elude capture, propaganda 
may be hurled against an enemy for the purpose of breaking down their morale—always a 
powerful factor in war. 


of America and the British Broadcasting 
Company have arranged to put on the 
air international programs, one from 
England for America and one from 
America for England, several nights a 
week during the coming winter. Both 
these programs will be heard by thou- 
sands of listeners on the Continent of 
Europe; and it is possible that a similar 
“transatlantic” program—in English— 
will be broadcast from Germany with 
still larger numbers of European listen- 
ers. 
The broadcasting stations in the Neth- 
erlands have found it necessary to have 
much of their material in English, since 
they are forced to compete with the 
excellent programs from across the chan- 
nel which Dutch listeners-in can easily 
pick up. Both in China and Japan, the 
limited amount of broadcasting which is 
now being done is largely in English. 


This is because in both countries a ma- 
jority of the receiving sets are owned 
not by natives but by foreign residents, 
nearly all of whom speak English. 

Radio has a'so given a great impetus 
to the movement for an artificial lan- 
guage like Esperanto or Ilo. Esperanto, 
for instance, has the advantage over 
English that anybody, no matter what 
his native tongue, can pick it up in a 
few weeks’ time, whereas English is 
hard to learn. Partly in response to pop- 
ular pressure, lessons in Esperanto have 
recently been broadcast in France, and 
prizes offered for the best essays written 
in that tongue by beginning students. 
All in all, it is safe to say, therefore, 
that we seem for the first time in history 
to be justified in hoping that the age-old 
barrier of speech may at last be broken 
down and that radio broadcasting will 
be the means to this end. 
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EVEN more important, of course, than 
the speech question is the larger one of 
the spreading of ideas. If radio does even 
one-tenth of what is expected, it will 
result in a far wider dissemination of 
information about various countries and 
the ideas prevalent in them, than is at 
present possible. A cynic might very 
well argue that this process is likely to 
make more trouble among the nations 
rather than less. It is the members of a 
family, who know each other best, who 
most frequently quarrel—not strangers 
living at opposite ends of town. While 
there is a grain of truth in this observa- 
tion, it is not important enough to out- 
weigh another very useful factor. The 
most valuable tool the makers of war 
have is the fear which people in one 
country have in those of another. That 
fear is based upon ignorance which does 
not realize that all people everywhere 
are very much alike, all actuated by the 
same motives and subject to the same 
human desires. Radio can help, in obvi- 
ous ways, to dissipate this fear and es- 
tablish in its place intelligent under- 
standing. 

There are some definite emergencies in 
which radio will serve to mobilize assist- 
ance from all quarters at almost incred- 
ible speed. Suppose for instance that 
worldwide broadcasting from one micro- 
phone were feasible as it probably will 
be in the not distant future. Suppose a 
famine in Russia, an earthquake in 
Japan, a volcanic eruption in the Carib- 
bean made help urgently necessary. 
Radio could acquaint the whole world 
with the necessity, at a speed which 
seems fantastic even to a generation 
which is already not unaccustomed to 
rapidity. 

Finally, we must not forget the possi- 
bilities of radio as a general educational 
force. The more people know, the more 
they are inclined to substitute reason 
and the orderly reign of law for physical 
force. I hardly need mention the poten- 
tial usefulness of broadcasting in opening 
up a new world of ideas to people who, 
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largely because of the accident of geo- 
graphical isolation, have hitherto lived 
parochial and secluded lives. 


IV 


So much for the bright side of the 
picture. What about the dangers to 
international relations which grow out of 
radio? 

These center about the two distinct 
aspects, broadcasting and radio teleg- 
raphy. For the sake of clearness I shall 
discuss these separately. 

No one can dispute the fact that in 
radio broadcasting we have the most 
marvelous instrument for propaganda 
that the world has ever seen. 

Hitherto, the two chief media for get- 
ting ideas across to large masses of 
people have been the printed word and 
the motion picture. Neither of these in 
any degree approaches the potential effi- 
ciency of radio. They are, compared to 
it, very slow, extremely expensive and 
weak and uncertain. Printed matter pre- 
supposes a population which both knows 
how to read and habitually does so. 
Motion pictures presuppose the exist- 
ence of theatres and audiences. Even 
after all this, getting one’s ‘‘message’”’ 
into the pages of periodicals, or onto 
the motion picture screen is so difficult 
that in many cases it is impossible. 

For the propagandist seeking to put 
his ideas across radio is, technically at 
least, almost a perfect medium. Where 
newspapers and motion pictures reach at 
most a few hundred thousand at a time, 
radio already has an audience of many 
millions in the United States, as it soon 
will in every other country. Radio is 
instantaneous. ‘While the listeners actu- 
ally do pay for broadcasting in the long 
run, they do so incidentally in the pur- 
chase of receiving sets. Whatever they 
pick out of the air seems to them “‘so 
much velvet;’’ and they are, at least at 
present, less critical than are either 
readers of periodicals or motion picture 
spectators. 

The radio audience, then, is certain 
to become the subject of a desperate and 
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A DELICATE EXPERIMENT IN INTERNATIONAL BROADCASTING 


Four microphones were used for broadcasting the proceedings of the last meetings of the 

League of Nations at Geneva; it is now considering the wisdom of broadcasting all of its 

public debates, in the hope that they will be a force for international understanding. Or will 
it bring discord? 


unending fight by propagandists of every 
sort, including those who are seeking to 
bring about a given result in the field of 
foreign policy—the field which, needless 
to say, sees the beginnings of nearly all 
wars. 

One of the obvious potentialities is in 
stirring up public opinion which will help 
to force a nation’s rulers in a given 
direction. 

It is often said that President Mc- 
Kinley did not want to fight with Spain 
in 1898; but that yellow journalism 
created a public demand for war which 
he found himself unable to resist. If the 
same circumstances should recur—and I 
am aware of no reason why they couldn’t 
—it might easily be the radio which 
would play the rôle taken by yellow 
journalism in 1898. I am, of course, 


stating what is possible, not what is 
necessarily likely. 

The reply will at once be made that 
the owners of the broadcasting stations 
would not permit their facilities to be 
used for such a purpose. Yet the owners 
of the stations might easily believe that 
the propaganda I speak of was alto- 
gether right and wise, exactly as the 
owners of the yellow journals in 1898 
believed it was altogether right and wise 
that we should fight Spain. 


V 


Ir radio broadcasting would be useful 
in starting a war, it would be simply 
invaluable in keeping one going. I have 
already referred to the fact that modern 
warfare requires the united co-operation 
of all the people in the countries engaged. 
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This is impossible, as we clearly saw in 
the Great War, without a spiritual mo- 
bilization of the whole nation. In the next 
struggle, the most important division of 
the Committee on Public Information 
will be the Radio Branch, by which 
censored (and perhaps doctored) news 
of the struggle will be given out, general 
orders to the population disseminated 
and appeals broadcast to the patriot 
that he shall eat less meat and wheat, 
leave his car in the garage on gasolineless 
Sundays, save peach pits for gas masks 
and buy Liberty Bonds. 

Similarly, radio will be used in propa- 
ganda behind the enemy’s lines. The 
dispute is still in progress whether the 
Great War was won by soldiers in the 
trenches, by starvation or by the Amer- 
ican propaganda service dropping leaf- 
lets in Germany containing President 
Wilson’s Fourteen Points. While the use- 
fulness of propaganda in breaking down 
enemy morale is usually exaggerated, it 
does have its place. In the next war no 
doubt we shall see portable broadcasting 
sets mounted on trucks for mobility or 
concealed in remote mountain fastnesses. 
From these orators with persuasive 
voices, speaking the enemy’s tongue 


without an accent, will argue hourly to. 


the invisible audience that they are licked 
and had better quit while the quitting is 
still good. Meanwhile, the latter’s own 
broadcasting stations will be laying down 
a counter-barrage of argument and ap- 
peal, or, more likely, will broadcast the 
ducet tones of a buzz-saw on the same 
wavelength to drown out the propa- 
gandists’ remarks. 

This matter is one of great importance 
for those Oriental and African countries 
which have long been under the rule of 
the white man and are today secthing 
with revolt. The leaders of the revolu- 
tionary forces in each of these countries 
are usually men with European educa- 
tions who have borrowed from the West 
the ideals of political freedom because 
of which they now seek to shake off the 
yoke. But propaganda by the printed 
word is enormously difficult among these 
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illiterate peoples, who are frequently of 
mixed racial origins and are separated 
from one another by religious and social 
barriers. Not long ago an expert on India 
estimated that probably half the people 
in that country know nothing of Gandhi, 
the great leader in the present anti- 
English movement. The chief activities 
open to revolutionists in the past have 
been making speeches at meetings, 
which can easily be broken up and the 
speakers arrested; or circulating small 
quantities of printed matter which are 
readily confiscated and are ineffective 
at best. 

But suppose that in India, for exam- 
ple, those interested in revolutionary 
activity were to buy a small portable 
broadcasting outfit mounted on a truck, 
and ten or fifteen receiving sets with 
loudspeakers. It would then be possible 
to hold simultaneous meetings in a 
number of villages. Patriots could as- 
semble in some out-of-the-way corner 
and hear inflammatory speeches in their 
own language, broadcast from the port- 
able transmitting station concealed per- 
haps in the wilderness somewhere near 
by. The police might be able to break 
in occasionally and confiscate one of the 
receiving sets; but the attempt to find 
the chief conspirators and their broad- 
casting equipment would be like hunting 
for one fish in an ocean. In fact, the 
broadcasting might be done from across 
the border of a neighboring state, where 
pursuit and capture would be delayed or 
made impossible by legal complications. 
Radio could undoubtedly increase a 
hundredfold the power of the political 
agitator even in a country like India or 
China. The potentialities are even great- 
er in more advanced localities where pri- 
vate radio sets are numerous. 

The governments of several nations 
have begun to display apprehension 
about these possibilities. In Japan, no 
station is allowed to broadcast except 
under direct government control; and no 
one is allowed to possess a receiving set 
unless he has obtained a special license. 
Until a few months ago each set had to 
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AN ADVANCE SCOUT IN THE ARMY OF INTERNATIONAL AMITY 
Years before broadcasting became known to the public, radio amateurs had been communi- 


cating with each other tn nearly all civilized countries. 


This station in New York (LABT 


and ZA YZ) has been in touch with amateurs in England, France, Germany, Spain, Italy, 
Holland, Belgtum, Australia, New Zealand, South Africa and the Orient—as the veri- 
fication cards attest. 


le tuned to one waveiength, to receive 
s me one Japanese station and was then 
sealed; and grave penalties were threat- 
ened for tampering with one’s set in order 
to bootleg illicit messages. In several 
European countries broadcasting is 
either entirely forbidden or severely re- 
stricted and controlled by the govern- 
ment. In India no one can import a re- 
ceiving set without filling out an elab- 
orate form explaining just why he wants 
it. Heavy penalties are invoked for 
building a set of your own without noti- 
fying the authorities. 


VI 


ANOTHER question of an even deeper 
character is of course involved here. 
Who owns the air? There is a doctrine in 


maritime commerce of “the freedom of 
the seas.” May we expect a similar doc- 
trine of “the freedom of the ether?” 
Or will each country seek to control all 
messages originating, or received, in its 
own territory? | 

Such a policy, of course, would be 
enormously difficult: to maintain, when 
we have such a situation as that in 
Europe, where messages broadcast from 
any one of a dozen countries may be 
heard in each of the others. This problem 
will steadily grow more difficult, as the 
normal range of the ordinary station and 
receiving set are increased. 

I have no desire to pose as a prophet; 
but I think it altogether probable that 
the first development we shall see will 
be a series of mutual defensive treattes 
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arranged by existing governments on 
their own behalf. Under them each 
country will guarantee not to permit 
anything to be broadcast from a station 
within its borders which is inimical to 
the interests of the other governments. 
There is a precedent for such action in 
existing treaties to prevent the smug- 
gling of arms to revolutionists. There is 
also a precedent in the terms of the 
International Telegraph Convention 
signed at Leningrad (née Petrograd, née 
St. Petersburg) in 1875. Article I of this 
convention grandly says that “the high 
contracting parties recognize the right of 
all persons to correspond by means of 
the wireless telegraph.” But Article VII 
hastily adds that the powers ‘reserve 
to themselves the right of stopping the 
transmission of any private telegram 
which may appear dangerous to the 
security of the state, or which may be 
contrary to the laws of the country, to 
public order or decency.” 

There is no doubt that most of the 
existing powers have the will to suppress 
broadcasting by revolutionaries (unless, 
of course, it be directed against an un- 
friendly government). The only question 
is whether they will be able to do so. 
Already it is feasible to put on the air 
“scrambled broadcasting,” unintelligible 
to everyone not possessing a certain 
special receiving set. 

Suppose, for instance, that Soviet 
Russia were to begin broadcasting com- 
munist propaganda in this way for the 
benefit of receiving sets secretly owned 
in Western European countries. What 
could the latter do about it? 


VII 


CoNTROL of international radio tele- 
graphs is a fertile field for creating dis- 
putes among the nations. One of the 
grievances of the Chinese nationalists is 
that China has no radio telegraph sta- 
tion of her own. Everything sent out of 
that country is transmitted by foreign- 
owned radio or cable companies which, 
to put the matter conservatively, are 
always able, whether they do so or not, 
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to exert a censorship in faver of the in- 
terests of their own government and 
against those of China. Not dissimilar 
conditions exist elsewhere. Viewing the 
world as a whole, long-distance radio 
telegraphy is at present almost a British 
monopoly. The entire British Empire is 
linked up by a series of high-power 
stations. Messages from London are re- 
layed to Abou Zabal (Cairo), then to 
Poona (Bombay), to Singapore and to 
Port Darwin and Perth, Australia. A 
branch station at Bagdad picks up Cairo, 
as does one at Nairobi which in turn, 
with one relay, gets Cape Town, South 
Africa. Singapore reaches Hongkong. 

France, like Great Britain, has real- 
ized the importance of maintain‘ng radio 
communication throughout her far-flung 
empire. She has a series of stations which 
pick up such remote localities as Indo- 
China and Franch Guiana. Both Britain 
and France justify these extensive radio 
telegraphic systems by the plea that 
they are a useful adjunct to fore‘gn 
trade. There is no doubt, however, that 
the monopolistic or semi-monopolistic 
conditions existing in various parts of 
the world are a disturbing element in 
the harmony of the nations and a serious 
menace in time of war. 


VIII 


For the last two centuries, the 
world for all practical purposes has been 
shrinking in size through improvements 
in the technique of transportation and 
communication. Radio is accelerating 
that process more than anything else 
has done in all history and the smaller 
the world gets, the more will sheer grim 
necessity demand that people shall learn 
how to get along with one another 
without resorting to large-scale violence 
in order to settle their differences. 

The realization of this fact is cer- 
tainly one of the most potent, forces 
for peace in existence. And the radio 
gives an unequalled opportunity, which 
will inevitably be utilized to a large 
extent, for spreading this truth among 
the people of every land. 
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THE CO-AUTHORS IN THE LABORATORY 
Since 1916 Mr. H. W. Nichols (at the left) has been in charge of the research in radto 
communication of the Bell Telephone Laboratories; Mr. J. C. Schelleng has been engaged 
tn similar activities since 1918. These two physicists have been the first to work out the 
remarkable effect of the earth's magnetic field on radio waves. 


How Earth Magnetism 
Affects Radio Waves 


We live on a great magnet. With its north pole located in northeastern 
Canada and its south pole on the Antarctic Continent, our earth is surrounded 
by a continual magnetic field, quite like the field around an ordinary bar 
magnet. In former theories of radio transmission this earth magnetism has 
been ignored. In this important article the authors show that magnetic effects 
on the air ions probably have a very significant rôle in long-distance radio. 
You will be hearing much, this year, of the ideas of polarized waves and 
magnetic twists, which are here described. 


By H. W. NICHOLS and J. C. SCHELLENG 


EVERY radio amateur is aware of the 
great range which is sometimes ob- 
tained by the use of short waves. 
Not many years ago it was thought 
that short-wave transmission must mean 


the same thing as short distance trans- 
mission since all the experience gained 
with wavelengths greater than the few 
hundred meters indicated the general 
rule that the optimum distance of trans- 
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mission is roughly proportional to the 
wavelength. In fact within this range 
of frequency, the practical rule was 
evolved which said that it was unreason- 
able to expect reliable transmission over 
distances greater than 500 wavelengths. 

Now we know that with short wave- 
lengths, satisfactory transmission is often 
obtained over many thousands of wave- 
lengths with extremely low power. 

These observations have usually been 
qualitative, however, and it is unsafe at 
present to conjecture to what extent 
this favorable result is due to superior 
transmission, and to what extent due to 
a lower level of atmospheric interference. 
However, it is not to be questioned that 
_ there is a great deal in transmission with 
short waves which was wholly unex- 
pected a few years ago. 

In passing through the wavelength 
range we find at low frequencies that the 
attenuation is small; that is, the signal 
travels with comparatively little loss. 
At higher frequencies, in spite of the 
fact that greater radiation efficiency is 
obtained from the transmitting antenna, 
the signal is damped out before it has 
gone as far as the long wave. 

It is common experience that long 
distance transmission within the fre- 


From a drawing by Arthur Merrick 


VERTICAL POLARIZATION 


The water wave set up by the up-and-down motion 

of the stick 1s an example of a vertical polarized 

wave. The particles of water vibrate up and down 
as the wave passes them. 
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quency band allotted to broadcasting ts 
unreliable. Betwecn two points sepa- 
rated by a great distance, it is often found 
that a one hundred meter wave isre- 
ceived far better than the wave within 
the broadcast range. The turning point 
is hard to determine, but it seems to be 
approximately at 250 meters or there- 
about. Furthermore, within this range, 
fading is found to be most annoying. 
One is inclined to say that there may be 
some selective phenomenon taking place 
in the upper atmosphere which discrim- 
inates against this range of wavelengths, 
and makes it the worst one for long dis- 
tance transmission. 

It therefore becomes a matter of 1m- 
portance to see if we are able to find some 
mechanism which is able to produce 
these effects at this frequency. 

It is generally believed, except per- 
haps in Germany, that the upper atmos- 
phere contains ions (that is, electrified 
particles) in sufficient quantities to have 
an important and usually beneficial 
effect on the transmission of electric 
waves. . 

These ions are of course very small. 
They may consist of several molecules 
with a small charge. This is the type of 
ion found near the surface of the earth. 
At higher altitudes, the number of 
molecules clustering together apparently 
decreases, so that at great heights an ion 
may have an average mass no greater 
than that of a single molecule. In fact 
there are reasons to believe that there is 
also an appreciable number of ‘“‘free” 
(detached) electrons. Everyone nowa- 
days is more or less familiar with the fact 
that electricity itself is atomic, and that 
the atom of negative electricity is called 
the electron. It is the flight of electrons 
through the vacuum which constitutes 
the plate current in a receiving tube. 
This particle is very minute, having a 
mass approximately 1/2000 as great as 
that of the hydrogen atom. 

In 1912, Eccles, an English scientist. 
developed the theory of ionic refraction. 
Since that time others, for example, Sir 
Joseph Larmor, have made contributions 
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along the same line. The purpose of this 
theory was to show how an electro- 
inagnetic wave traveling through a 
medium which contains free ions will 
have a velocity which is different from 
the velocity of the wavesin vacuo. The 
theory of propagation of radio waves is 
identically the same as the theory of 
light, and exactly the same methods are 
used. 

We are all familiar with the action of 
the lens which causes light incident 
upon it to be bent out of its original 
path. This is due to the fact that the 
velocity of light in passing through the 
glass is less than the velocity of light in 
a vacuum. This difference is explained 
in the electromagnetic theory of light 
by the fact that the glass itself is elec- 
trical in nature, the atoms being made 
up of positive and negative electricity. 
When the light wave passes through the 
glass, the electric field of the wave causes 
the electric particles to move, and this 
motion of the electricity constitutes a 
current which produces a reaction on 
the wave itself. In this way, the wave 
is made to travel more slowly than it 
did before entering the glass, so that the 
direction of the wave is changed if 
different parts of it travel through 
different thicknesses of glass. 

Much the same thing happens when 
the light passes through a medium con- 
taining free ions. In this case, however, 
the fact that the ions are free whereas 
in the case of the glass they are bound 
by “elastic” forces which are usually 
very strong, leads to the opposite effect, 
namely, that the velocity of the wave is 
greater than the velocity in vacuum. 
(The velocity referred to above is known 
as the ‘‘phase velocity” and it is differ- 
ent from the speed with which light 
advances into a previously undisturbed 
medium. The latter velocity is never 
greater than the velocity in vacuum, 
even though this is true of the phase 
velocity.) 

On this theory, therefore, we may re- 
gard the atmosphere as having the same 
effect on the radio wave that a glass 
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From a drawing by Arthur Merrick 


HORIZONTAL POLARIZATION 
The stick ts altached to the rubber sheet through 


which tt projects. As the stick is twisted a vibra- 
tion wave is set up in the rubber. It is a horizon- 
tally polarized wave; that is, the particles of the 
rubber vibrate back and forth along the circumfer- 
ences of horizontal circles as the wave passes them. 


prism has on light. At higher altitudes, 
the number of ions in unit volume is 
supposed to be greater than at low alti- 
tudes, hence a wave will travel faster 
at the higher clevations than at the 
lower. This therefore gives a good 
picture of a way in which a radio wave 
can bend around the earth. The atten- 
uation of the signal is in part explained 
by the fact that the moving ions collide 
with air molecules and hence lose some 
of the energy which originally came from 
the wave. . ? i 

It may be seen that there is nothing 
in this theory which explains the experi- 
mentally observed selective effect dis- 
cussed above. We will now show how 
such an effect can be produced’ as a 
result of the fact that free electrons in 
the atmosphere are traveling in the 
magnetic field of the earth. Other ions 
will effect transmission but wil? produce 
no selective effect in the radio range. 

It isa fact that when an electron moves 
in a direction perpendicular to a mag- 
netic field, a force is exerted on the 
electron perpendicular to the direction 
of its motion and to the direction of the 
magnetic field. This is one of the fun- 
damental laws of electricity and numer- 
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ous familiar examples of it might be 
mentioned. For instance, it is the 
principle underlying the operation of 
the electric motor. The purpose of the 
field coils of the direct current motor is 
merely to set up a magnetic field. The 
armature coils are merely paths through 
which electrons travel in a direction 
perpendicular to the magnetic field. 
Hence, according to the law just stated, 
a force will be exerted on these electrons 
perpendicular to the magnetic field and 
to the wires of the armature. Since the 


electrons cannot be drawn out of the 
wire, this force is communicated to the 
wire itself and causes the armature to 
revolve. 
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Consider now what happens to an 
electron when it moves unimpeded in 
a direction perpendicular to the magnetic 
field. Since a force is exerted on the 
electron perpendicular to both its motion 
and the magnetic field, it will move in a 
circle (see Figure on page 315) and the di- 
rection of motion will always be the same 
with respect to the magnetic field. If the 
magnetic field is called H, the charge of 
the electron e and its velocity v, the 
force F is numerically equal to H e v in 


Cc 
which c is the velocity of light and is 
equal to 3 x 10° cm per second. But 
v = 2rfr in which r is the radius of 
the circle and f is the revolutions per 
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OTHER ETHER WAVES ARE ALTERED BY MEDIUM 


Not only are radio waves affected by the ions and electrons in air, but the much shorter ether 
waves of light are altered by media through which they pass. This picture, made in the Pease 
Laboratories of New York City, shows a polariscope—an instrument which measures the 
"amount of sugar in a solution by the effect of the sugar atoms on the rays of polarized light. 
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A CENTER FOR SHORT WAVE EXPERIMENTS 
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This antenna system, in use at the experimental station of KDKA, at Pittsburgh, represents 


one of the antenna types now used for short-wave transmission. 


The growing mass of data 


on short waves is proving significant for the new theories of radio wave propagation, including 
the atr-ton and magnetic hypotheses outlined in this article. 


second of the electron. Therefore the 
force is 2™Herf. It is proved in me- 
Cc 
chanics that if m 1s the mass of a particle, 
the radial force which is necessary in 
order to make it travel in the circular 
path equals 47° mrf’. Equating the 
two expressions for the force, we find 
that f = He. This result is interest- 
2™cem l 

ing for it shows that the number of 
revolutions which the electron makes per 
second depends only upon the strength 
of the magnetic field. 

The earth’s magnetic field differs at 
different parts of the earth and the 
average is probably somewhat lower 


than 0.5 gauss: $ = 5.3 x 107", 
Therefore the electron makes 1.4 x 10° 
revolutions per second. 

An interesting point about this calcu- 
lation is that the rate of rotation of the 
electron lies within the range of radio 
frequency, this frequency corresponding 
toa wavelength of 214 meters. Since, 
as stated, the average value of H is 
somewhat less than 0.5, the critical 
wavelength will be somewhat greater 
than 214 meters. 

Suppose now that a radio wave whose 
frequency is 1,400,000 cycles per second 
passes over the electron and that the 
latter is free to move without much in- 
terference by the molecules of the atmos- 
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phere. We have just seen that it is easy 
for the electron to rotate in one direction 
about the magnetic field at a rate equal 
to 1,400,000 revolutions per second. As 
one would guess, the ejectron acts in 
many ways like a circuit whi F is tuned 
to this frequency. An electric wave 
passing through the medium containing 
electrons will cause them to vibrate and 
when the frequency of the wave is equal 
to this critical frequency, the velocity 
of the electron mav become very great. 
Obviously, this motion will have a pro- 
nounced effect on the wave itself and in 
what follows we will briefly describe 
some of these effects.* 

When the wave travels parallel to the 
magnetic field, it is in general split into 
two parts. These two components travel 
with different velocities, and for fre- 
quencies lower than the critical fre- 
quency, they are usually refracted in 
opposite directions. Electrical engineers 
are accustomed to think of a simple alter- 
nating field as made up of two oppo- 
sitely rotating ficlds and the same idea 
can be used in the case of a radio wave. 
These rotating fields tend to make the 
electron revolve in opposite directions. 
But since the latter rotates more easily 


* This theory is developed mathematically in the Rell 
System Technical Journal, April 1925, “Propagation of 
Electric Waves Over the Earth,” by tne present writers. 
In 1920 Eccles pointed out that the magnetic field may 
produce errors in direction finding but made no mention 
of a selective effect. Appleton independently found the 
selective effect but calculated that it would occur at 580 
meters, later at 350 meters. He has suggested that the 
term ‘‘magneto-lonic” be applied to this theory. 
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in one direction than the other, it is 
natural to expect different transmission 
phenomena for the two components of 
the wave. For high frequencies, these 
two components travel rith the same 
velocity. Near the critical frequency, 
the velocity of the first component 
changes rapidly with frequency and 
the wave is strongly absorbed. At a 
frequency somewhat higher than the 
critical value, the raysare in general bent 
in the saine direction. One would expect 
that when the velocity of the ray 
changes greatly for a small change in 
frequency, fading would be pronounced. 

A few years ago, the Bureau of Stand- 
ards in co-operation with the American 
Radio Relay League made a study of 
fading, the results of which are given in 
Scientific Papers of the Bureau of Stand- 
ards, No. 476, by Dellinger, Whittemore 
and Kruse. One of their tentative con- 
clusions is interesting in this connection. 


“Observations to date indicate that fading is 
greatest for waves within a certain range of wave- 
lengths and is less for either longer or shorter 
waves. Fading is more pronounced at wave- 
lengths in the neighborhood of 250 meters than 
at longer wavelengths. Transmission experi- 


. ments using 100-meter waves indicate less severe 


fading than on 250 meters.” 


There are two causes for the bending 
of the rays—variation from point to 
point of the medium in the ionic density 
and variations in magnetic feid. The 
former is probably by far the more im- 
portant cause. 
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HOW THE KIND OF ANTENNA CONTROLS WAVE POLARIZATION 
A vertical-rod antenna, illustrated at the left, sends out waves which are mostly polarized 


vertically. 


On the other hand, a wire loop, placed parallel to the earth's surface, sends out 


a wave polarized in the plane of the loop. This gives a horizontally polarized wave, as ts 
illustrated at the right. 


HOW EARTH MAGNETISM AFFECTS RADIO WAVES 


ELECTRON Q 
FORCE TOWARD e 
CENTER OF 
CIRCULAR ORBIT 
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HOW ELECTRONS MOVE IN A MAGNETIC FIELD 
When an electron moves freely in a direction perpendicular to a magnetic field, it will not 


travel in a straight line but in a circle. 


a forced elliptical motion added to the motion produced. 
It is the reaction of these moving electrons on the ware itseij that 


esrihs magnetic field. 


If an electric wave passes it the electron will have 


H indicates the direction oj the 


is responsible for most of the magnetic effects on the direction and intensity of the wate. 


Fading on the other hand must be 
explained by changes in the properties of 
the medium with time. Again, large 
time changes of ionic density are more 
likely than time changes in magnetic 
field. 

Another result of the presence of the 
magnetic field is that it causes the direc- 
tion of the electric field of a wave travel- 
ing parallel to the magnetic field of the 
earth to be rotated and this may be a 
further cause of bad reception since a 
vertical receiving antenna is affected 
by a wave only if it is polarized with its 
electric field perpendicular to the earth. 
This rotation may also cause errors in 
the apparent direction of a received 
signal. 

When the wave travels perpendicu- 
larly to the magnetic field, it is again 
split up into two components. One 
of these is strongly affected near the 
critical frequency. The other one is 


not affected by the magnetic field in 
any way. 
Again, in this case, the two rays 


’ travel with different velocities and are 


bent in different directions. Under some 
circumstances, it is pcssible for a ray 
to follow the bend of the earth even 
though the number of ions is decreasing 
with height, a statement which applies 
also to the case of propagation along 
the magnetic field. It may be men- 
tioned here that the fact that the mag- 
netic field in general breaks the wave 
into two components which travel along 
different paths leads to the expectation 
that they may arrive at the receiving 
station in different phase and hence 
destructively interfere with one another. 
Any small variations in the velocity of 
propagation along the path of one of 
these will thus tend to produce fading 
and this is most likely to occur near the 
critical frequency. 
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Another conclusion to be drawn from 
this theory is that for low frequencies, 
the magnetic field prevents the electron 
from moving in as large an orbit as it 
otherwise would describe. This re- 
sults in smaller absorption of energy, 
hence the presence of the magnetic 
field in the ionized medium may greatly 
reduce the attenuation under such cir- 
cumstances, resulting in a greater range 
than would be found otherwise. 

Even when the magnetic ficld is taken 
into account, it produces no effect if it 
is parallel to the electric field of the 
wave. Itisshown in the paper cited that 
strong absorption is produced at long 
wavelengths by a small number of 
electrons per cubic centimeter in the 
case of such a wave. Such an effect 
might explain the observation made by 
Round, Eckersley, Tremellen and Lun- 
non that transmission across the North 
and South Poles is difficult or impossible. 
The observations were made at low 
frequencies. In these regions the mag- 
netic field is vertical and hence parallel 
to the normal direction of the electric 
field of the wave. This phenomenon 
should be considered with reference to 
the magnetic rather than the geographic 
poles but the difference is probably not 
sufficient to judge between them in the 
case of the evidence now at hand. 

That the magnetic field is of impor- 
tance in radio transmission is possibly 
indicated by the observed fact that 
during magnetic storms (times of un- 
usual variations in magnetic field) radio 
transmission is abnormal.* However, 
on account of the small magnitude of 
these variations in magnetic field it 
scems more likely that the magnetic and 
radio phenomena are both results of 
some other phenomenon (e. g., abnormal 
ionization due to sun spots) rather than 
that the first is the cause of the second. 

A computation was made of the ab- 
sorption for the case in which the 
magnetic field is zero, or negligible 


* Transatlantic Radio Telephone Transmission, by 
Messrs. Espenschied, Anderson and Bailey; paper pre- 
sented May 6, 1925, Institute of Radio Engineers. 
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because the wavelength is very short. 
It was found that at that height where 
the average number of collisions per 
second made by an electron equals 27 
times the frequency of the radio wave; 
at that altitude there is a maximum of 
energy absorption per clectron. For a 
given radio frequency there is, there- 
fore, a more or less definite altitude at 


‘which this maximum absorption occurs, 


the altitude being less the higher the 
frequency because the air is more dense 
and the collisions more numerous at 
low altitudes. a 

Now it has been supposed that ioni- 
zation increases with height. Might 
not some new type of phenomenon: be 
encountered when this altitude’ of maxi- 


mum absorption per ion becomes so low 


that even in day time the wave can pass 
through it without appreciable loss and 
be bent back to earth by the more 
intensely ionized region above? 

This would provide a mechanism 
similar to a common conception of the 
mode of night-time transmission on 


longer waves, according to which the. 


wave glides along the inside of an ionized 
sphere as in a “whispering gallery.” For 
short-wave night-time transmission, the 
reduced ionization after sundown might 
make refraction impossible, thus spoiling 
the transmission. This might be used 
to explain the apparently improved day- 
light transmission on wavelengths of the 
order of 20 meters or so. 

In passing from long to short waves, 
transmission at first becomes more 
difficult for reasons explained by Watson 
and others. It seems to be most un- 
reliable near 250 meters due to a selec- 
tive effect resulting from the presence 
of electrons in the earth’s magnetic 
field. At shorter wavelengths (for ex- 
ample 100 meters) night-time trans- 
mission over long distances is improved 
due to the separation from the critical 
frequency. At very short wavelengths 
there is the possibility of improved day- 
light transmission due to a condition 
similar to that which favors longer- 
wave night-time transmission. 


Handy Tools for Radio Fans: No. 7 


From a photograph made for POPULAR RADI. 


THE ELECTRIC 
SOLDERING IRON 


An indispensable tool for wiring 


HE radio fan's kit of tools and accessories should in- 

clude, as one of its most necessary items, the electric sol 
dering iron. With it he can speed up set building and experi- 
mental work on new receivers many times in advance of 
what he could do with an ordinary tron. 

The electric iron, if it is a reliable one and properly de- 
signed, will remain at just the right temperature for doinz 
a good soldering job on the wiring without damaging the 
iron or the parts to be soldered. 

It eliminates the trouble from faulty joints and large un- 
wholesome-looking gobs of solder that the inexperienced 
fan usually is bothered with when using the ordinary solder- 
ing iron. 

With little practice the experimenter can make neat and 
eficient joints of high conductivity with the modern electric 
soldering iron. 

The preceding suggestions in this series were SIDE-CUTTING 
PLIERS, SCREW-DRIVERS, THE HyYDROMETER, THE BATTERY- 
TESTING VOLTMETER, THE FILE, and THE JACKKNIFE. 
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From a photograph made for PopuLar RADIO 
The author of this series is one of America's foremost authorities on the theory and practice 


in radio. 


This picture shows him at work in his laboratory obtaining the information 


contained tn thts series of articles. 


HOW TO IMPROVE 


Broadcast Reception 
VII: How to Reduce Interference 


This series of tuning-circuit articles was prepared by one of the most experi-' 
enced radio engineers in the world for the special benefit of the broadcast listener. 


The preceding five articles of this series include: ‘The 
the Transmitting Station,” August, 1924; 
“Oscillations in the Receiver,” October, 1924, ‘Noises 


September, 1924; 


ffects That Occur in 
“Helpful Hints on Tuning,” 


That Come in With the Waves,” January, 1925; ‘‘Cutting Down Spark 
Interference,” February, 1925; “Increasing the Selecting Power of Your 
. Receiver,’ April, 1925. 


By JOHN V. L. HOGAN 


ITH the approach of the winter 

season of long distance broad- 
cast reception the question of reducing 
interference once more becomes promi- 
nent, for as a result of the large number 
of stations that are running today the 
biggest single problem of satisfactory 
receiver operation is the attainment of 
high selective power. 


In the old days of radio, when rela- 
tively few transmitters were in simul- 
taneous operation and when amplifica- 
tion was far from the present high state 
of development, the question of ‘‘getting 
distance” was mainly a matter of in- 
creasing the sensitiveness of the receiver. 

That is not the case today, for with 
the average receiver in the average 
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HOW TO REDUCE INTERFERENCE 


location the probability is that we shall 
hear too much transmission—not too 
much destred transmission, but too many 
unwanted and interfering signals. 

In the preceding articles of this series 
the several sources of disturbing noises 
were analyzed, and a number of remedies 
for them suggested. The most perni- 
cious interfering sounds were classed as 
the ‘noises that come in with the 
waves,’ and among these we have 
already given some attention to spark 
or code signals. 

It has been pointed out that although 
very strong interference from spark 
transmitters can hardly be excluded, it 
can be minimized by increased selective- 
ness of the receiver. Fortunately this 
increase of discriminating power in a 
radio receiver will not only aid in reduc- 
ing code interference, but also will help 
to reduce ‘‘cross-talk’’ or the simul- 
taneous reception of signals from two or 
more broadcasting transmitters. 

A previous article (which appeared 
in the April 1925 issue) explained how a 
reduction of coupling between the an- 
tenna system and the detector will aid 
in getting rid of interference. Simple 
loose-coupled circuits for crystal and 
plain vacuum tube detectors were de- 
scribed, and the operation of tuning 
explained. 
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Such receivers are typified by Figure 1, 
which is like Figure 3 of the April article 
except for a change in the antenna-to- 
ground circuit. Here the primary vari- 
able tuning condenser C, is connected 
directly across the primary coil Lı and 
the antenna and ground are connected 
respectively to the stator and the 
rotor of the condenser. 

Such an arrangement works well with 
relatively small antennas, and permits 
one to use identical coils for Lı and Le. 
For the same wavelength the tuning 
setting for C, will ordinarily be a little 
lower on the scale than for Ce, as the 
capacity of the antenna is in effect 
added to that of C, as indicated by the 
dotted lines including C, at the left of 
the figure. C, is intended to represent 
the capacity of the antenna with respect 
to the ground, by which approximate 
amount the value of Cı must be reduced 
(as compared to Cz) to bring the two 
circuits into resonance if the coils are 
identical. 

It is not hard to see that if this circuit 
arrangement is used with a fairly large 
antenna it will not be possible to tune 
the primary circuit to the higher fre- 
quencies corresponding to the shorter 
wavelengths. This is because even with 
C: set at zero the capacity of the antenna 
system will remain effectively in circuit, 


A SIMPLE CIRCUIT FOR SHORT ANTENNAS 
RE This one-tube receiver employs inductive coupling and permits of the use of 
two similar coils for Ll and L2. By loosening the coupling between the two coils shown 
at K sharper tuning may be obtained. 
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and, in conjunction with the coil Ly, will 
make the circuit resonate to a moder- 
ately low frequency. 

There are two ways to avoid this diffi- 
culty and thus to keep the two circuits 
more or less in step. 

One method is to reduce the size of 
the primary coil La. 

The other plan, which is for most pur- 
poses the better one, is to insert a small 
fixed condenser (of about 0.0002 micro- 
farad capacity) directly in series with 
the aerial as shown in Figure 2. Under 
these conditions the effective capacity 
of the antenna-ground system can never 
become large enough to interfere very 
soriously with the adjustment of Cı 
since it is limited by the small series 
condenser. 

In building a receiver of this type 
there is considerable latitude for choice 
of sizes of coils and condensers. For the 
broadcast waves from 1,500 to 500 kilo- 
cycles (209 to 600 meters) the two coils 
may each be of 60 turns of about No. 
22 DSC wire wound on a 3 or 3% 
inch tube, and the condensers C, and 
C may each be of 0.0005 microfarad 
maximum capacity. If smaller conden- 
sers are used the coils must be larger to 
cover the same range of waves, and it 
would also be advisable to reduce the 


POPULAR RADIO 


capacity of the series antenna condenser 
shown in Figure 2. 

If you have been using direct con- 
nected antenna systems, with only a 
single coil and condenser for tuning, 
you may expect a great improvement 
when you change over to the arrange- 
ment of Figure 1 or Figure 2, for the 
loosely coupled two-coil system may be 
made so selective that the tuning ad- 
justment becomes rather difficult. In 
fact, this requirement of somewhat 
skilful manipulation is perhaps the 
reason that separately tuned antenna 
systems (with their characteristic in- 
creased selectivity) have not been com- 
monly used in radio broadcast reception. 

The best way to learn how to handle 
any of these double-tuned receivers is 
to follow the procedure outlined in the 
April article, 4. e., to begin with the 
coils Lı and Le close together and make 
a list of the best tuning settings of con- 
densers C, and Cz for a number of 
stations. Then you may separate the 
coils about an inch and make a new but 
similar list; the tuning points will 
usually come a little lower on each con- 
denser scale (for the same stations) 
when the coils are moved apart, but the 
first list of settings will aid you in finding 
the values for the looser coupling. In 
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THE USE OF A FIXED SERIES CONDENSER IN THE ANTENNA 


FIGURE 2: 


To eliminate as much as possible the effect of varying antenna capacilies on 
the tuning of the condensers CI and C2, a small fixed condenser of about .00025 mfd. may 
be inserted in the antenna circuit. 
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A VARIOMETER TUNED ANTENNA CIRCUIT 


FIGURE 3: 


This system gives very efficient operation for tuning wavelengths that are longer 


than the natural period of the antenna circuit itself. 


the same way, lists may be made for 
several additional coupling separations— 
say two, three and four inches. The 
greater the distance the two coils are 
separated, 2. e., the looser or weaker the 
magnetic coupling between them, the 
sharper will be the tuning of the receiver. 

This plan of using the tuned antenna 
system with well spaced primary and 
secondary coils is one of the most effec- 
tive ways of reducing strong interference 
from powerful nearby spark or broad- 
casting stations. It does not increase 
the strength of signals produced by the 
desired station, as compared to the in- 
tensity that could be had with the same 
receiving antenna when connected di- 
rectly to the vacuum tube circuit. In 
fact, for the looser couplings and greater 
selectivity it will often reduce the 
strength of signals. But the important 
point is that the arrangement cuts down 
the intensity of interference more than 
that of the signals you desire to hear, 
and consequently makes reception easier 
and better. 

Having once minimized the inter- 
ference, you can strengthen the desired 
signals to the greatest practicable 
amount by adding amplification (as will 
be shown in a later article) and thus 
obtain a substantial net gain. 

There are a number of variations of 
the coupled double tuned receiver, all 
of which give practically equivalent re- 


sults. Each arrangement has its special 
advantages for particular conditions, 
however, and the choice among them 
rests mainly upon the relation between 
the size of aerial used and the range of 
wavelengths it is desired to receive. 

The circuit of Figure 1 is particularly 
adapted for small aerials; Figure 2 
permits the same condenser arrange- 
ment to be used with larger antennas. 
The series tuning condenser shown in 
the April article is generally more de- 
sirable for the reception of high fre- 
quency (short) waves with moderately 
large aerials. 

Figure 3 illustrates a third arrange- 
ment, in which the antenna system is 
tuned by a variometer L, and coupling 
to the secondary Lz is provided by a 
small coil Lı which may have only five 
or ten turns. No antenna tuning con- 
denser is used in this circuit, the adjust- 
able element being the variometer; such 
a system is very efficient for wave fre- 
quencies below (1. e., wavelengths longer 
than) the “natural” of the antenna. 

For higher frequencies (shorter wave- 
lengths) a series condenser C, of either 
the fixed or the variable type may be 
inserted, as illustrated in Figure 4. 

In the coupled tuned antenna circuit 
with tuned secondary, we have, then, a 
powerful weapon against local inter- 
ference. Many times it has been found 
not only possible but easy to eliminate 
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interference from a powerful nearby 
broadcaster that, with a single-tuned- 
circuit receiver, produced a constant 
and bothersome ‘background’ when 
listening to other stations—simply by 
adding the tuning condenser and coil 
in the antenna circuit. True, this ar- 
rangement adds one dial that has to be 
adjusted in tuning; but the improve- 
ment in results is almost always well 
worth the cffort. 

Fortunately, however, the benefits of 
this double circuit tuning can be had 
without adding to the number of tuning 
controls. By following the plan that I 
described some years ago,* in connec- 
tion with a single control receiver for 
ship-and-shore radio telegraph service, 
we may tune both the primary and the 
secondary circuits simultaneously by 
means of one common tuning element 
such as a tandem condenser or double 
variometer. : 

Let us first sce how this problem may 
be solved for use with relatively large 
acrials, since while the strongest signals 
can thus be had there 1s also the greatest 
need for sharper tuning. The series- 
condenser circuit is usually the best 
when broadcasting waves are to be re- 
ceived by means of large antennas. 
Such a circuit is shown in Figure 5, 


*U. S. Patent 1,014,002. 
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where, if we are to use single-control, 
the several tuning coils and condensers 
must be matched together. Suppose 
coils Lı and Le are identical, each being 
made by winding 100 turns of Number 
22 DSC wire on a four-inch tube, and 
that the two condensers C, and Cs are 
alike in design and both of 0.0005 micro- 
farad maximum. The primary circuit 
includes C,, Li, and the effective capac- 
ity of the antenna system which is 
represented in Figure 5 by the dotted 
condenser C,. These three elements 
are in senes, and the whole prmary 
circuit comprising them may be tuned 


' through a range of frequencies by vary- 


ing Cı. . 

If we are to make our secondary 
tuned circuit match the primary, which 
is important for single control, we will 
need to have in it two condensers in 
series. Onc of these is C and the other 
C3. Now, by sctting C at a value 
equal to the capacity of C, (representing 
the antenna-to-ground effect), the two 
circuits may be made to match or equal- 
ize and thereafter any equal changes in 
Cı and C, will produce equal tuning 
effects in both primary and secondary. 
Thus, so long as the settings of C, and 
Cə are alike the two circuits will remain 
in tune. 

Since C, and C2, under these condi- 
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ADDING A SERIES CONDENSER TO THE VARIOMETER TUNED ANTENNA 
CIRCUIT 


FIGURE 4: 


This diagram shows how to enable eficient reception of short wavelengths than 


allowed by the circuit in Figure 3. A small fixed or variable condenser is here inserted in 
series with the variometer. 
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TANDEM TUNING OF TWO CIRCUITS AT THE SAME TIME 


FIGuRE 5: 


circuits by means of two condensers, Cl and C2. 


This diagram shows the connections for tuning the antenna and the secondary 


These two condensers may be mounted 


on the same shaft or they may be a double-unit condenser with both rotors connected together. 

This effect would be suitable in this circuit as all it would do would be to connect another 

ground on to the condenser, C2. After tuning tn a station with this kind of a tuning unit, 

the best results will be obtained by adjusting condenser C3 to compensate for the antenna 

capacity shown al Ca, after which this adjustment may be left set and all further tuning being 
done by turning the knob that controls C1 and C2 simultaneously. 


tions, are moved practically in unison, 
they may be replaced by a tandem or 
double condenser having a single shaft 
and dial for operating both. If the 
tandem condenser has the rotors elec- 
trically connected together, as is the 
case usually, no harm will result; the 
effect 1s that of connecting the second- 
ary circuit (as well as the primary) to 
ground, as indicated by the dotted 
earth G, in Figure 5. 

To set up and use this circuit you do 
not need to know in advance what the 
capacity of your antenna may be. By 
using matched coils and a well-equalized 
tandem condenser you eliminate all 
uncompensated elements except the con- 
denser C3. If as your first operation 
you pick up a broadcasting station by 
careful adjustment of both the tandem 
condenser (Cı, C2) and the series con- 
denser Cz, you will quickly and prac- 
tically automatically find a setting for 
C, at which signals are loudest and 
which thereafter needs not be changed. 
If you make this preliminary adjust- 


ment with Lı and L; fairly well separated, 
and if your various circuit elements are 
properly balanced, you can thereafter 
tune with the one knob of the tandem 
condenser. 

If the coils and condensers or the 
other circuit elements are not equalized, 
their variations may tend to prevent 
the simultaneous attainment of exactly 
the best conditions in both circuits. 
This may be compensated for by using 
C; as a supplementary ‘“‘vernier.” 

Figure 1 indicates the tuned secondary 
circuit connected directly to a vacuum 
tube detector with telephone receivers 
in its plate circuit. The same connec- 
tions may be used with any of the tuned 
circuit arrangements shown. 

In the next article I will describe the 
single control applied to the small- 
antenna circuit such as that of Figure 1, 
and will take up the use of these coupled 
tuned antenna systems for increasing 
the selectivity of simple regenerative 
sets and of radio frequency amplifier 
receivers. 
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* Yhe MEN WHO 


10th Installment 


One of 


the Developers 
of the 


Superheterodyne Idea 


W. Houck. worked with Major Edwin 
e H. Armstrong during the war, and was 
one of the men responsible for the develop- 
ment of the important superheterodyne idea. 
In more recent years he has attracted attention 
by his invention and development of the method 
of using the second harmonic for amplification 
according to the superheterodyne principle. 


€ 


The Father 
of the 
Reflex 
Circuit 


W mam H. Priess might be called the 
“father of the reflex circuit.” Reaching 
an carly decision that this circuit offered great 
possibilities for high-quality reception on the- 
broadcast wavelengths, as well as by its fa- 
miliar economy of tubes, Mr. Priess has stuck 
consistently to its development, being respon- 
sible for the design of several popular types 
of receiver. 


The 
Inventor 
of the 
Magnetron 


Te application of magnetic forces to the 
control of the electron stream in vacuum 
tubes is the subject with which the name of 
Dr. A. W. Hull ts especially connected. He 
is the inventor of the magnetron, an electron 
tube in which the alternating magnetic field of 
the filament is made to control the electron 
stream. These magnetrons are used as low- 
frequency oscillators and as protective devices 
against surge currents induced by lightning. 
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The Creator 
of the High- 
Speed Finch 
Relay 


Present oy use of radio for the rapid 
distribution of news and similar tele- 
graphic dispatches owes much to the genius 
of William G. H. Finch. He is the inventor 
of the sensitive, high-speed relay used in such 
devices and which bears his name. Many other 
devices used in modern radio and telegraph 
printers have also been worked out by him. 


A Pioneer 
Maker of 
High-grade 
Condensers 


Wye DusILIER was a pioneer in the 
manufacture of high-grade condensers 
for radio use. Transmitting condensers of his 
design were used by many of the early ama- 
teurs. His name is well-known to present-day 
broadcast enthusiasts through the small fixed 
condensers now so widely used, a field of 
manufacture which he has made particularly 
his own. 


A Foremost 
Expert on 
Vacuum 


Tubes 


QO" of the American physicists whose work 
has been of great importance to radio 
is Dr. Saul Dushman, of the Research Labora- 
tortes of the General Electric Company. Dr. 
Dushman is known especially for his work on 
the properties of very high vacuua and on how 
to obtain these extreme degrees of evacuation. 
This work has been of utility in the design and 
manufacture of radio vacuum tubes. 


General Electric 


325 


—— 


THE SINGLE LAYER Sn eee IDEAL RADIO-FREQUENCY 
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Figure 1: This type of coil has been shown to have the highest efficiency (together 
with the one shown in Figure 2) of any of the coils in the following illustrations. 


WHAT MAKES A 


Low-loss Coil P 


Radio fans and experimenters usually connect the term “low-loss” coil in 
their minds with some sort of a multi-layer coil which contains no dielectric 


supporting material. 


Some interesting facts that prove that this is not 


the case are contained in this short article by— 


CHARLES T. BURKE 


HE elusive ohms have been all but 
driven out of condensers—although 
a few still lurk here and there. 

Now the attention of designers and 
manufacturers is being concentrated on 
the task of driving out the ohms that 
reside in the coils. 

It would seem that some of the de- 
signers are in league with the enemy, for 
instead of driving out the ohms, they are 
actually opening wide the gates and let- 
ting a stream of the destroyers of effi- 
ciency and sharp tuning pour through 
their open-work windings. 

It is the purpose of this article to 
point out the places where the ohms 


sneak in, and straighten out the corners 
where they hide. 

In judging a coil, it is not sufficient to 
know only the number of ohms that 
have found their way in and settled 
down. We must also know the size of 
the coil, as electrically large coils will 
always have more ohms than small ones. 

The electrical size of a coil, called its 
inductance, is measured in henries. This 
name is derived from Joseph Henry, 
perhaps America’s greatest electrical 
genius. The more henries a coil con- 
tains the less serious is a given number 
of ohms. 

The wavelength or frequency, at 
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WHAT MAKES A LOW-LOSS COIL? 


which the coil 1s measured or used, is 
also important. The resistance should 
be measured at some frequency within 
the band used in broadcasting. The fig- 
ure often given is the “power factor” 
of the coil. This is the resistance 
(ohms) / 6.28 X frequency (cycles) X 
Inductance (henries). This figure is an 
actual index of the behavior of the coil 
in the circuit, and should be as low as 
possible. 

By considering the coil at one fre- 
quency, for example one million cycles 
(300 meters), we can reduce the num- 
ber of factors that must be borne in 
mind. The “figure of merit” for a coil 
then becomes, ohms henries, or ohms per 
henry. The ohms measured at one mil- 
lion cycles are here used. 

Coils used at broadcast wavelengths 
have much less than a henry inductance, 
so that they are usually measured in 
microhenries, just as condensers are 
measured in microfarads. 

A microhenry is one millionth of a 
henry. For use with a .0005 m.f. con- 
denser, a coil should ‘have about 200 
microhenries inductance. 

Another unit, the millihenry is also 
used. A millihenry is 1,000 microhen- 
ries, that 1s, a 200 microhenry coil has 
0.2 millihenries. 
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A COIL WITH CUT-AWAY INSULATOR 


Ficure 3: A cut-away coil wound with multi- 

strand wire that has been found to be almost 

but not quite as efficient as the straight 
solenoid type. 
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AN INDUCTANCE STANDARD 


Figure 2: This type of coil is a standard 

inductance manufactured by a well-known 

concern, its effictency is of the same high order 
as that shown in the coil in Figure 1, 


Ohms come from several sources. 
The resistance loss, properly speaking, 
arises from the reluctance of the metal 
in the wire to allow a current to pass. 
It is comparable to the friction in an 
automobile running on a hard level road. 
There are other losses, however, that 
have the same effect as resistance. 
These are due to absorption of energy 
in metal and dielectric near the coil. 
These losses may be compared to the 
energies wasted by an automobile run- 
ning through sand. They depend on 
frequency and on the shape of the coil, 
as the wind resistance in an automo- 
bile does on the lines of the car. They 
have the same effect as the wire, or 
friction resistance, that is, absorb power. 
They are therefore lumped together with 
the wire resistance and known as the 
effective resistance. It is these “effective 
ohms” we must consider. 

The wire resistance is the largest con- 
tributor to the total ohms of well- 
designed coils. For this reason the most 
obvious way of removing ohms is to 
reduce the wire resistance. Any method 
of coil construction which increases wire 
resistance must be viewed with suspicion. 
Wire resistance increases with the length 
of the wire and decreases to a certain 
point as the wire size is increased. 
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A BASKET-WEAVE COIL 
Figure 4: The losses in this form of coil are 


considerably greater than in the coils shown 
in the three previous figures. 


Perhaps the first question to be de- 
cided in building a coil is the size of 
wire to be used. 

At first it would seem that the larger 
the wire, the lower its resistance would 
be. This is not the case, however, when 
radio-frequency currents are involved. 
This is because only a part of the area 
of the wire is then used. The tendency 
to crowd toward the outside of the wire 
is more marked in the larger sizes of 
wire. Currents are also set up in the 
larger wires that swirl about inside the 
wire, causing a loss and increasing the 
effective resistance. Because of this, we 
find the coil resistance will gradually de- 
crease as the wire size grows larger, 
until a certain point is reached, when 
further increase in the wire size in- 
creases the resistance. The size of wire 
where minimum resistance is obtained 
falls in the lower twenties for the broad- 
cast wavelengths. Measurements show 
that the hollow is not very sharply de- 
fined, and wire as small as No. 26 may 
be used. For sizes larger than No. 18 
or No. 20 the resistance begins to rise. 

The spacing of the turns also affects 
the distribution of current in the wire. 
Near-by wires tend to still further re- 
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duce the effective area. For this rea- 
son double cotton or silk over cotton 
insulation 1s advisable to provide spac- 
ing. 

The next question that must be settled 
is the shape of coil. 

The inductance is determined by the 
requirements of the circuit in which the 
coil is to be used. In order to keep the 
wire resistance at a minimum, the coil 
must be so shaped that the smallest 
possible amount of wire shall be used. 
The inductance per turn is proportional 
to the area, so that the cross-section of 
the coil should be such as will have the 
greatest area for its circumference. This 
shape is the circle. 

The length of the coil is also impor- 
tant. The leakage in long coils reduces 
the inductance and makes more turns 
necessary. The resistance rises in the 
shorter coils. Experiments show the 
most desirable length to be about equal 
to the coil diameter. 

So far we have not considered the 
effect of absorption in the material, or 
of distributed capacity. The effect of 
distributed capacity is to slightly reduce 
the effective inductance, making more 
turns and more ohms necessary to get 
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A BASKET-WEAVE COIL ON A FORM 


Figure 5: This type of coil wound on a wooden 
core with radial spokes was also found to be 
less cfficicnt in a tuning circuit, 


WHAT MAKES A LOW-LOSS COIL? 


the required inductance. The effect of 
distributed capacity has been greatly ex- 
aggerated. In single-layer cylindrical 
coils of the type described above, it is 
almost entirely negligible. 

Another source of loss is absorption 
of energy by the form on which the coil 
is wound. This loss has also been great- 
ly overestimated. Absorption decreases 
as the frequency is increased. At radio- 
frequencies it can be made one of the 
smallest sources of loss. The reduction 
of absorption loss is one of the factors 
that establishes the rule that coil length 
should equal diameter. This same ques- 
tion was raised in condenser design and 
gave rise to the metal end-plate craze. 
Metal end-plates in condensers may in- 
troduce as much loss as they eliminate, 
and hard-rubber end-plate condensers 
are again rated high among “low loss” 
equipment. 

In coils also, care must be taken lest 
in trying to eliminate one loss we cause 
a greater loss. A great number of coils 
have appeared having various kinds of 
criss-cross windings that make them 
self-supporting. As the cross-section of 
these coils 1s not circular, more wire is 
required to obtain the desired inductance 
and loss is introduced in order to elimi- 
nate other losses. The question is 
whether or not there is a net gain. 
Measurements have shown that when the 
form (of bakelite) was removed from 
a cylindrical coil designed along the lines 
of the ideal cylindrical coil, a barely 
measurable decrease in resistance was 
found. 

Bearing in mind that the resistance 
increases in proportion to the length of 
wire, it seems certain that the increase 
of resistance when the self-supporting 
coils are substituted will be more than 
“barely measurable.” This proved to 
be the case. Some of these coils had as 
high as twice the resistance of the cylin- 
drical coil. 

Even if 


the coil has been well- 
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ANOTHER SELF-SUPPORTING COIL 


Ficure 6: A special form of multi-layer coil, 

in which the losses were found to be ex- 

cessive as compared to the straight single- 
layer solenoid type of winding. 


designed, losses having the same effect 
as resistance may be introduced by metal 
near the coil. Large terminals should be 
avoided. Coils mounted on the backs of 
condensers should be spaced an inch or 
so from the condenser. The practice of 
mounting condensers inside of coils is 
very bad. 

To sum up: if you are seeking a coil 
to give your set its highest efficiency, a 
dwelling place of “active vigorous hen- 
ries” rather than a home for “infirm 
ohms,” you will do well to select or 
wind a coil to these specifications. 

When building your coils keep these 
points in mind: 

1. Select cylindrical, single-layer coil, wound 
on a moistureproof form. 

2. The length should be about equal to the 
diameter. (This permits wide spacing on coils 
for low wavelength, where it is important). 

3. Use wire sizes from No. 


(the nearer to No. 18 the better). 
4. Use small terminals. 


By following these rules, the coil re- 
sistance may be reduced to less than 10 
ohms for the broadcast range of fre- 
quencies. 
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FIGURE 1: 


The ‘picture diagram" of the wavetrap 
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THE REAR VIEW OF THE WAVETRAP 
FIGURE 2: This view shows the wavetrap just as it was constructed. It clearly indicates 
the relative position of instruments and should be studied in connection with the picture 
diagram of Figure 1. 


Simple “How-to-Build” Articles for Beginners 
No. 12 


How to build an tnductively-coupled wavctrap 
By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $12.00 


Here ARE THE ITEMS You WILL NEED— 


A—Karas Orthometric variable condenser, C—composition panel, 7 inches by 10 inches 
.0005 mfd.; in Size; 
B—General Radio antenna-coupling coil, D—haseboard, 7 incnes by 834 inches; 


277-D; 2—Eby binding posts. 


HE twelfth unit to be described in This unit has been especially designed 
this series is an inductively-coupled to operate ahead of simple detector tun- 
wavetrap that is tuned with a straight- ing unitsin which the tuning is not sharp 
line-frequency variable condenser. enough for given locations extremely 
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close to broadcasting stations. 

The unit will be found efficient when 
used with any of the preceding tuners 
described in this series, or with any other 
type of receiver in which tuning is not 
satisfactory. 

This particular unit was built in the 
PopuLaR Rapio LABORATORY for the 
purpose of supplying the beginner and 
the experimenter with details for an 
efficient wavetrap that can be used in 
connection with any crystal or vacuum- 
tube receiver. | 

Take the list of parts (given at the 
beginning of this article) to your radio 
dealer and ask him to supply you with 
them. 

After you have obtained all of them 
find a satisfactory table or workbench 
on which to work, and lay out the parts 
on the baseboard as shown in Figures 1 
and 2, after first drilling the panel “C” 
as shown in detail in Figure 3.- 
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The position for the holes should be 
marked as shown in this latter diagram, 
in which the centers for the holes are 
given. 

After drilling the panel, it should be 
fastened to the baseboard with one-inch 
nickel-plated screws, inserted through 
the three holes in the panel into the edge 
of the baseboard “D.” Flat-head screws 
should be used and the holes in the panel 
should be countersunk to make a neat 
job. 

You are now ready to wire the unit 
and should have no difficulty if the pic- 
ture diagram in Figure 1 is carefully 
followed. All parts are here marked 
with their designating letters which are 
also used in the list of parts so that there 
can be no possibility for mistake. 

When the wiring has been completed 
the unit may be set up slightly to the 
left of your present apparatus, and con- 
nected in series with the antenna lead-in 


THE PANEL DRILLING PLAN 


FIGURE 3: 


This drawing gives the dimensions for the panel and also the exact spacing 


for all the holes which must be drilled in the panel. 


SIMPLE “HOW-TO-BUILD” ARTICLES FOR BEGINNERS 
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THE PANEL ARRANGEMENT 


FIGURE 4: 


This picture shows the front view of the panel with the condenser mounted in 


the center and one binding post at each end. 


wire that goes to the set. 

Connect the binding post numbered 1 
in Figure 1 to the antenna wire which 
used to run to your set. Then connect 
the binding post numbered 2 to the 
antenna post on the receiver. 

By adjusting the variable condenser 
“A?” to a particular setting this unit will 
tune out any interfering station that 
gives you trouble, and you may leave 


it “set” at this point while you tune in 
other and more distant stations that you 
want to hear on your receiver. 

When this unit is properly built and 
properly connected, it will provide the 
experimenter with a tuning element that 
will help him eliminate much trouble 
and inconvenience from interfering sig- 
nals that are transmitted from powerful 
nearby stations. 


The Causes and Cures of 


“Soured Sounds” 


in the Receiver 


THE next article of the series by Paul Godley 
(the first of which starts on page 334 of this 
issue) will tell about the distortion that is 
caused by improper rectification by the de- 
tector, improperly designed amplifier trans- 
formers and the overloading of the tubes. The 
cures of these common troubles are simple—as 

the author will point out. 
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“MONITORING” A PROGRAM | 
During orchestral and vocal renditions there are sometimes spots of the Bide that are too 
l 


' , 
Barratt, London 


weak to broadcast or too powerful for the modulating apparatus to handle satisfactorily. So 

an operator listens in on the amplifying circuit and tries to reduce or bring up the volume 

so that these two extreme limits are never overreached. This picture shows the modulation 
control apparatus in station 3LO, in Melbourne, Australia. 


Secrets of the Studio 


How science is solving some of the finer problems 
in the broadcasting of music 


By PAUL GODLEY 


O the majority of fans radio means fiendish spell to sour the harmony! 


music of one sort or another. Many radio set builders, unknowingly 
I believe that pleasant music is the no doubt, do just this! 
only kind of music that anyone really Have you ever looked into the funny 


cares to listen to. What a despicable mirrors at the amusement park? If so, 
individual would he be who, during the you should be able to imagine what 
performance of a great artist, cast upon music would sound like after reflection 
the ears of those who listened some from such a mirror. 
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SECRETS OF THE STUDIO 


Ninety-five percent of all radio lis- 
teners hear funny ‘“‘ear-pictures’’ of 
pianos, orchestras, quartets, and voices 
every day. A great many of these lis- 
teners have learned to know the differ- 
ence for obvious reasons. Yet, given 
the opportunity, anyone can select the 
true picture from the cartoon. Even 
the most unsophisticated ear may be 
depended upon to turn away from the 
radio music that now fills many hundreds 
of thousands of homes when this same 
music is reproduced there in its true 
likeness. Very few persons would care 
to give up their radio. But, so many 
have shown keen interest in the business 
of improving the quality of music and 
speech to which they listen that it 
seems worth while to review some of the 
efforts being made to supply good radio 
programs—some of the difficulties which 
are encountered in doing this, and some 
of the quite convenient methods recently 
made available for tremendously in- 
creasing the effectiveness of radio pro- 
grams in the home. 

The high tide of broadcast entertain- 
ment during the season of 1924-25 was 
reached when one of the largest of 
America’s musical instrument manu- 
facturers put on a short series of radio 
programs through a group of broad- 
casting stations. Scattered over the 
entire continent, east of the Rockies, 
these stations were linked together by 
super-perfect long-distance telephone 
lines. This series of programs was so 
well advertised—so much talked about— 
that the reader has probably already 
guessed ‘‘Victor—John McCormick.” 

To the music lover the voices of Mc- 
Cormick and the other artists were, 
alone, enough to entrance. The fact 
that this experiment might prove of 
transcending importance to the future 
of broadcasting passed unnoted by the 
average listener. On the other hand, 
there were a few listeners who were able 
to visualize what was taking place in the 
studio and actually hear with satisfac- 
tion everything for which they listened. 
The difference between the abilities of 
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the few and those of the average is 
wrapped up, entirely, in the character 
of the receiving and reproducing equip- 
ment used. It might as well be stated 
right here that a large percentage of the 
radio receiving equipment which has 
been sold to the American public up to 
this time fails miscrably when it comes 
to the reproduction of sweet music. 

A considerable amount of progress has 
been made in the art of producing the 
proper effects before the microphone and 
in getting these effects onto the air. 

There are, of course, different classes 
of broadcasting stations. Some are well 
equipped and properly manned b 
technical experts and are provided with 
sufficient funds to insure that their work 
is of the best. Many of the smaller 
stations, while doing the best with what 
they have, are unable through lack of 
facilities to perform with the startling 
effectiveness of that goodly number of 
major stations which are now to be found 
throughout the country. 

The first difficulty encountered by the 
engineer in the faithful transmission of 
a musical program is that of designing 
his microphone and its auxiliary voice- 
amplifying equipment so as to handle 
effectively all of the tones of the musical 
scale. This difficulty he has been able 
to overcome through a careful analysis 
of the limits of voice-amplifier equip- 
ment. Perfect programs are now being 
perfectly transmitted. When handled 
with the same effectiveness on the re- 
ceiving end, quality of tone, the beauty 
of shading, the actual atmosphere of the 
studio, and best of all, those certain 
intangible bits of personality of the 
artist himself are thrown with uncanny 
reality into the home of the listener in a 
way which the most perfect laboratory 
phonograph ever conceived could not 
hope to approach. 

To those who are properly equipped 
by experience and with apparatus, an 
interesting pursuit is that of watching 
the unfolding of some of the special 
programs which broadcast stations now 
offer. Special programs in particular 
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are carefully rehearsed beforehand. A 
first-class broadcast station nowadays 
dares not offer an artist without insuring 
beyond all doubt that the artist and his 
musical numbers are suited to the radio 
and to the radio audience. No matter 
what the reputation of the artist may 
be, a rehearsal is always insisted upon 
and invariably that rehearsal takes place 
in the studio so that the artist may feel 
at home when he comes before the 
microphone. 

Strange as it may scem, the greater 
the artist, the more apt he is to lose his 
poise when his performance begins. 
Usually he has been trained to sing before 
a visible audience. He invariably looks 


for and depends upon the reaction of the 
audience for inspiration. Before the 
microphone he pictures a vast throng of 
attentive, listening people. His inability 
to see or hear this audience affects him 
as would a chilly reception. The studio 
environment—the cold mechanics of the 
microphone—no doubt encourage this 
trend of thought. 

A small group of analysts were listen- 
ing to McCormick's first radio effort. 
In the prelude of the orchestra no flaws 
due to lack of balance of the various 
instruments could be noticed. As soon 
as McCormick began to sing, however, 
the very atmosphere of the studio 
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shrieked that something was wrong. 
McCormick was unsteady. The volume 
of his voice was far from satisfactory 
with respect to that of the orchestra. 
The balance was poor, and although the 
selection itself was creditably performed, 
there was a sense of disappointment to 
think that with the unusual talent avail- 
able in the Victor organization and in 
the organization of the broadcasting 
station such an unfortunate “hearing” 
should have developed. | 

It is interesting to note here how well 
the observations of these analysts and 
their deductions concerning what was 
happening checked with the actual 
happenings in the studio. The human 


HOW THE MUSICAL SCALE COMES IN 
BY RADIO 


The sizes of the notes correspond visually to the 

strength of the signals as they are received with an 

average apparatus. Note how the low notes and 
the extremely high notes are diminished. 


factor had crept in to spoil the finish of 
an otherwise beautiful number. Mc- 
Cormick was actually frightened, and 
although he had rehearsed this number 
in this same studio before the micro- 
phone and reproduced satisfactorily, the 
actual performance found him a subject 
of microphone fright. Succeeding num- 
bers showed improvement, due to 
mancuvers on the part of the directors, 


such as a change in the position of the 


microphone. Many of these maneu- 
vers were clearly followed by the critical 
listencrs. 

This illustrates some of the finer 
points with which the directors of radio 
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programs deal. That thing which they 
fear most is the human element and is, 
of course, the thing over which they 
have the least control. The technical 
development of the broadcasting equip- 
ment itself has reached that stage of 
perfection where the director no longer 
concerns himself to any great degree 
with what is happening technically. 
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What actually does happen technically 
is, of course, very interesting. 

During the few years in which we 
have had broadcasting, the microphone 
has been refined considerably. 

Microphones used in the first-class 
stations, although they vary in con- 
struction and in principle of operation, 
are all capable of comfortably handling 
the required amount of tonal energy re- 
gardless of the pitch of the tone. It 
should be apparent to the reader that 
for true fidelity of reproduction, the 
microphone must treat all tones exactly 
alike. Having accomplished this result 
it is necessary that all tones should be 
handled in the same manner by such 
other equipment as lies between the 
microphone and the air. Circuits of 
all descriptions, from the tone amplifiers 
to the modulator circuits of the high 
power transmitter working into the 
antenna, must function without the 
introduction of tone distortion of any 
sort. The particular unit in this chain 
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of equipment which has given most 
trouble is that one popularly known as 
the audio-frequency transformer, and 
it is in connection with this device and 
others that the latest important ad- 


m 
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vances in the broadcasting station 
equipment have been made. This will 
be taken up in detail in the second of this 
series of articles. 

In all properly-manned broadcasting 
stations there is placed at the switch- 
board an operator who spends his time 
carefully—or idly—watching the ca- 
prices of a small electrical indicating 
instrument. In the early days of broad- 
casting the “game” which this operator 
played was that of controlling the 
skippings and hoppings of this indicator. 
On the dial over which the indicator 
plays perhaps a red mark might be 
observed. When the needle goes above 
it, what is known as “‘blasting’’ is taking 
place. 

“Blasting” is the overloading of the 
electrical equipment in the station by 
the performer. It may come about 
because the artist has been placed too 
close to the microphone or because the 
artist is speaking, singing, or playing 
with too great volume. Regardless of 
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A DIFFICULT FEAT IN BROADCASTING 


To reproduce all the harmonics that occur with a 

selection on the large chimes, is a difficult problem, 

as the lowest notes of the larger tubes only reproduce 

an the loudspeaker with a portion of their true 

volume, as explained in the diagram on the two 
preceding pages. 


the cause the result is the same, and it 
is easy to foresee some of the effects upon 
the rendition of various numbers which 
the efforts of this operator might pro- 
duce. If a few bars of music are being 
played softly, and the needle hovers 
down toward the lower part of the scale, 
the operator manipulates a control-dial 
which renders. the soft music loud. 
Contrariwise, if certain portions of the 
selection are being rendered with vigor 
it is likely that this operator will soften 
it to a considerable degree. These 
operations are, of course, ruinous to the 


expression which the composer has, at 
such great pains, instilled into his 
composition. 

There are many radio broadcasting 
stations which still use this despicable 
method. It should be abolished. It 
is wholly unnecessary and is a process 
painful to the lover of music. 

The up-to-date method leaves nothing 
to be desired in the way of expression. 
The retention of this expression calls for 
intermediary equipment capable of satis- 
factorily handling energies which vary 
considerably in their magnitude. But, 
while the operator above mentioned is 
still watchfully present his duties are 
more in the nature of an observer of 
unusual phenomenon. As an augmen- 
tation to his efforts a listener with the 
ear of a musical critic is placed on duty 
in order that he may take note of the 
shadings and balance and the many 
little touches of the maestro which go 
to make up the superlative in musical 
creations. He it is who suggests a re- 
positioning of an instrument here or 
there or a change in the position of the 
microphone, or the adjustment of one 
of the draperies on the further wall. 

Presumably, it is quite generally 
known by now that all broadcasting 
stations are specially decorated. Some- 
where, in relating her first experience 
in the studio of a broadcasting station, 
one of our well-known artists referred to 
the studio as a “padded cell.” In the 
past, most studios have literally been 
this. The ceiling has been covered 
with felt, the walls with felt or drapery, 
and the windows with heavy drapery or 
curtains. The intent has been to pre- 
vent any rebounding or echoing from 
the walls. 

The effect of speaking in one of these 
rooms is rather surprising. The speaker 
feels as though he were shut away from 
all earthly contacts. To the tempera- 
mental artist this effect is particularly 
distressing and is perhaps another reason 
why we have what is known as “mike- 
fright.” 

The effect at the listening end, when a 
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program is coming from a studio of this 
character, 1s also noticeable. It can 
best be likened perhaps to the phono- 
graph record. There is nothing of 
studio atmosphere to be found in a 
phonograph record although the effect 
which the phonograph attempts to pro- 
duce is that of the “living voice.” The 
radio is, of course, expected to reproduce 
this effect and in the past perhaps the 
psychology of the moment, more than 
anything else, has enabled the broad- 
casting director to obtain the excellent 
reactions which he has secured. On the 
other hand, all radio listeners must have 
noticed that certain programs seem 
actually to project the atmosphere of the 
station into his own home and the thing 
which lends the most to this reproduction 
of atmosphere is the transmission of 
desirable, natural, studio sounds. 

A great deal of time and study has 
been necessary before it was possible 
for the director to properly differentiate 
between those studio sounds which are 
desirable and those which are not. It 
is now possible for him to do this and in 
a large measure the ‘‘padded cell” idea 
has been replaced by the proper one 
where rebounding sounds from certain 
directions are actually encouraged in 
order that the natural effect at the 
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miirophone may be obtained. The 
faithful reproduction of all tones and 
overtones from the very lowest ones of 
the tremendous pipe-organ to the highest 
tones of the violin, the subdued echces 
of the studio, the bated breathing of the 
artist or artists, the rustling noises which 
are always present even with a small 
group of performers, taken together are 
the atmosphere of the studio and it is 
predicted that the ability to transmit 
and receive these minor and heretofore 
discarded sounds will increase the popu- 
larity of radio tremendously. 

As pointed out at the beginning of 
this article, an almost negligible per- 
centage of listeners have to date been 
able to get these things on their radio 
and it is not because they are not now 
being transmitted. They are being 
transmitted from dozens of stations. 
The fault lics in the receiving equipment. 

Articles that follow this one will 
point out wherein those deficiencies 
lie and will provide the reader with the 
simple instructions necessary to enaLle 
him to either revamp his present re- 
ceiver or provide him with sufficient 
information to enable him to intelli- 
gently select truly modern types of 
radio receiving and reproducing equip- 
ment. 


JAPANESE GIRLS GET INSTRUCTION BY RADIO 


One of the business schools for women in Tokyo has installed a loudspeaker in a classroom, 
in order that tts students may benefit from the lectures on radio mechanics that are broadcast 
i from a local station. 


From a photograph made for PopuLaR RADIO 


THE 1,000 CYCLE BRIDGE TEST 


The author points out that this method of testing the resistance of condensers with 
a bridge (at the right) and a standard condenser is inaccurate because of variable 
factors that affect the resistance at audio and radio-frequencies. 


HOW TO COMPARE LOSSES IN 


CONDENSERS 


By SYLVAN 


OTH manufacturers and engineers 

have sought the type of condenser 
that is most suitable for radio-reception 
apparatus, but they have neglected facts 
that have only recently been found; for 
example, that the resistance of a con- 
denser rises to relatively great heights 
at the low dial settings. Furthermore, 
few have suggested that there might be 
causes of resistance in a condenser other 
than dielectric absorption, or questioned 
the generally accepted statement that the 
resistance of a condenser bears a simple 
inverse relation to the frequency. 


HARRIS 


That these miscalculations have been 
checked by a series of intensive tests. 
which have extended over a period of 
several months, is, therefore, a matter 
of importance to not only the set owner 
but to the manufacturer as well. 

The most common way in which ex- 
perimenters attempt to compare two con- 
densers is illustrated in Figure 1. Here 
the two condensers to be compared are 
Cl and C2. They are connected to a 
double-pole, double-throw switch so that 
either one may be thrown in series with 
a pick-up coil and a current-indicating 
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device, 
This circuit is excited by electromagnetic 


waves that emanate from an oscillator 


shown in the figure. | 

Engineers have maintained , that, in 
this comparison, when the condenser with 
the least resistance is thrown the current 
in the circuit becomes greater. 

Fundamentally this idea is correct. 
But, there are technical details which, if 
neglected, may easily cause errors. 

In the first place the condensers must 
be exactly the same size as regards 
capacity and dial setting. In the second 
place, the capacities of the two con- 
densers must be the same at every dial 
setting. The reason for this primary 
requirement in making tests is that, since 
the measurements are made at a con- 
stant wavelength or frequency, the setting 
of C2 may be way down on the dial, 
while that of Cl may be at the other 
end of the dial. 

Figure 2 shows that in a given con- 
denser the resistance will vary with the 
setting of the plates, so that a fair com- 
parison of two condensers could not be 
made unless it were made at the same 
dial setting. Thus, if Cl were a large 
condenser, say .001 microfarad, and C2 
were a small one, say .00025, for both 
of them to resonate to the same wave- 
length with a given coil, the plates of 
C1 would have to be way out and those 
of C2 nearly entirely enmeshed. 


such as a thermogalvanometer. - 
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The next difficulty with this method 
of making comparisons is the fact that 
generally the coil used at L has con- 
siderable resistance as compared with the 


- resistances of the condensers to be com- 


pared. Suppose the resistances of these 
two condensers do not happen to differ 
much. Suppose they are .7 and .8 ohm, 
while the resistance of the coil is 10 
ohms and that of the current meter is 
4 ohms. Each condenser, when thrown 
into the circuit, will then be in series 
with a resistance of 14 ohms. The total 
resistance of the measuring circuit will. 
be 14.7 ohms in one case, and 14.8 ohms 
in the other case. Changing from one 
condenser to the other, therefore, will 
mean a change of only .1 ohm out of 
over fourteen and a half ohms, or will 
represent a change of less than 7/10ths 
of one percent of the total resistance of 
the circuit. It is doubtful if, in most 
cases, this small change in the resistance 
of the circuit will show up in the cur- 
rent meter. 

It has been found in the series of 
measurements referred to that the re- 
sistance of most of the condensers on 
the market does not differ much. The 
average of them all is slightly less than 
one ohm, and the majority of them lie 
between .7 and 1.5 ohms. It may be 
seen that, even if condensers are com- 
pared by this method, size for size, there 
may be many disturbing influences pres- 


CURRENT INDICATING 
DEVICE 
OSCILLATOR 
di l. i. 
Co 7 : C; T 
THE SIMPLEST METHOD OF TESTING A CONDENSER 
Ficure 1: In this circuit the current is supposed to rise when C1 is thrown in series © 


with the pick-up coil circuit, if Cl has a lower resistance than C2 with which it is - 
= compared. 
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ent which will make such small changes 
very variable. The solution of this diffi- 
culty is the same as with the other 
method to be described; that is, the 
resistance of the coil or other inductor 
in the circuit must be made as low as 
the resistance to be measured, or lower. 
Likewise the resistance of the meter 
must be taken out of the circuit by 
using a shunt. 

A method that has been often used to 
determine the resistance of a condenser 
at high frequencies is to measure the re- 
sistance of the condenser at a low or 
audible frequency, say 1,000 cycles, and 


N 


RESISTANCE (Orms) 
S 


Y 


then to compute what its resistance ought 
to be at, say 1,000,000 cycles (or 300 
meters). This has been done without ac- 
curate knowledge of the law of varia- 
tion of condenser resistance with fre- 
quency. Reference to this method was 
given in the writer’s previous article.* 
The resistance of the condenser is as- 
sumed to decrease in the same proportion 
as the frequency increases. Thus, if the 
resistance is 300 ohms at 1,000 cycles, its 
resistance at 1,000,000 cycles is supposed 
to be 


* What You Ought to Know about Condensers, 
Porurar Rapio, February, 1925; page 129. 
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DIAL SETTING 


THE VARIATION OF RESISTANCE WITH DIAL SETTINGS 


Ficure 2: These curves show that with a given condenser, the resistance is not 
the same when two condensers are set differently.. This graph shows that no fair 
comparison can be made except at the same dial settings. 
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From a photograph made for Porputar RADIO 
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HOW THE ORDINARY CONDENSER COMPARISON IS MADE 


This shows the method of Figure 1 in operation. 


A current measurement with the 


standard condenser (at the left) is taken while the standard is in the circuit that 
contains the galvanometer, the pick-up coil and the oscillator on which the man's 


right hand rests. 


Then, the DPDT switch is thrown to take a galvanometer read- 


ing of the condenser (shown in the foreground) that ts under test. 


1,000 
1,000,000 

This would be correct if the resistance 
of the condenser were due only to its 
dielectric losses, but in this calculation 
the other losses are neglected. 

Figure 3 is a chart which has been 
drawn from measurements made on a 
.0005 microfarad variable, air condenser 
of the so-called “low-loss” type. The 
horizontal scale has been divided evenly 
as an axis for the frequency. On ac- 
count of the great range of the condenser 
resistance over the range of frequency 
covered, it was necessary to adopt a 
logarithmic scale for the vertical axis 
that represents the condenser resistance. 
This cuts down the size of the chart as 
each block (moving vertically) is ten 
times the block under it. 

The actual points measured are A at 


300 X = 3 ohm 


1,000 cycles (or 1 kilocycle), D at 3,125 
kilocycles (96 meters) and twelve points 
falling between B and C. The points 
between B and C, when plotted to a 
more suitable scale, indicate very clearly 
that the curve is not linear, and the other 
points certainly indicate the same thing. 

The shape of this curve will no doubt 
surprise many, especially those who have 
based their ideas and work on the simple 
inverse relation between resistance and 
frequency. This relation is shown in 
the computed curve marked “dielectric 
losses,” and has been computed from 
the 1,000 cycle measurement, as ex- 
plained above. 

The reason for the shape of the curve 
may be explained somewhat as follows: 

At low frequencies the losses in the 
condenser are mainly due to dielectric 
absorption. Hence the two curves coin- 
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cide at the low frequencies. As the fre- 
quency becomes higher, the dielectric 
losses decrease in exact proportion as 
the frequency increases, while the losses 
due to skin-effect increase at a greater 
and greater rate. There comes a time, 
however, when the rate of increase of 
the skin-effect equals the rate of decrease 
of the dielectric losses. This is the 
lowest point of the curve. As the fre- 
quency becomes higher, the skin-effect 
increases more rapidly than the dielectric 
losses decrease; and hence the curve 
turns upward. 

It seems, therefore, that there is an 


POPULAR RADIO 


' optimum frequency at which the resist- 


ance of a condenser is lowest. It was 
not possible, at the time of making these 
measurements, to explore the ranges of 
frequency including the dotted portions 
of the curve, as the great power re- 
quired (20 watts) in the oscillator, made 
it necessary for other activities in the 
laboratory to stop. 

There can be little doubt about the 
general shape of this curve, although the 
entire range of frequency investigated 
was relatively small. There is no doubt 
about the accuracy of the measurement 
made at 1,000 cycles (point A on the 
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THE RELATION BETWEEN RESISTANCE AND FREQUENCY 
Ficure 3: This curve shows how resistance rises sharply at the lower frequencies 
and again at the higher frequencies where “skin-effect” increases. Each block in 

the figure is ten times the block beneath tt. 
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A STANDARD CONDENSER 


How a standard condenser looks when removed from its case. 


This is the apparatus 


that ts used in most comparative condenser tests. The vernier knob at the left makes 
fine adjustment and close readings posstble. 


curve) aS measurements at low fre- 
quencies are very accurate. There is also 
little question about the various points 
between B and C as these follow in 
regular succession and have been checked 
by measurements made on known re- 
sistances of short, straight pieces of very 
fine manganin wire. 

There might be some question about 
the point D if this were only a single, 
isolated measurement, but the truth of 
the matter is that D represents a series 
of measurements made at the frequency 
indicated (3,125 kilocycles or 96 meters) 
as shown in Figure 2, which is for the 
same condenser at that frequency. Fur- 
thermore, the accuracy of point D was 
also proven by the check measurements. 

The curve in Figure 3 should not be 
taken as giving accurate values except 
over the solid portion and at the points 
A and D. The rest of the curve, in 
broken line, is sketched in to indicate 
only the general shape of the curve. 


The position of the lowest point of 
the curve, or the frequency at which the 
resistance is lowest, will probably vary 
with each make of condenser. It may be 
possible for one condenser to have a 
lower resistance than another at, say, 
1,000 cycles, and yet have a higher re- 
sistance at radio frequencies. 

Although the dielectric losses may be 
less in the first, the skin-effect in it may 
increase at a much greater rate. Skin- 
effect in conductors of electricity is de- 
termined by their cross-section, among 
other things, so that this idea suggests 
experimentation to determine how the re- 
sistance of condensers varies with the 
thickness of the plates. 

These experiments tend to show how 
worthless, in radio work that employs 
high frequencies, are measurements made 
at 1,000 cycles. Even rough comparisons 
at low frequencies cannot be relied upon, 
even when we only want to find out 
which condenser is the better of two. 


“What Set Shall I Buy?” 


ESS than a year ago there were only a very few ready-maue 
sets on the market; today there are about 140, ranging 
from small and inexpensive crystal receivers, which sell for as 
low as four or five dollars, to elaborate superheterodynes that run 
into the hundreds. Those that have been approved by the 
PopuLcaR Rapio LaporaTory will be pictured each month until 
the series is completed. They will be accompanied by brief but 
specific data concerning them—as a helpful guide to the broadcast 
listener and to the prospective listener who is thinking of select- 
ing the receiver that will best meet his special needs as well as 
the limitations imposed by his purse. The data following each 


of the sets pictured in this series are the manufacturers own 

specifications and claims; they were obtained through a form of 

questionnaire sent to all manufacturers of receiving sets approved 
by Popucar RADIO. 


oma — --------  - 
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MANUFACTURER'S NAME: Gilfillan Bros., Inc. 

MopeL; Gilfillan Neutrodyne GN-5 

NUMBER OF TUBES; five 

Type oF TUNING; condenser and coil 

Tyre oF DETECTCR; vacuum tube 

RANGE ON PHONES; 2,000 miles 

RANGE ON LoupsPEAKER; 1,500 miles 

Cost WITHOUT Accessories: $110.00 

ANTENNA RECOMMENDED; single wire outside, 
60 feet long (including lead-in). Not de- 
signed to operate on a loop. 

Kinxp oF Tuses For R. F.; UV-201-a or C-301-a 

D-recror Tuse; UV-201-a or C-301-a © 


The Gilfillan Neutrodyne GN-5 


DETECTOR PLATE VOLTAGE; 22.5 volts 
Avupio Tuses; UV-201-a or C-301-a 
Type or “A” BATTERY; 6 volt storage 
Tyre or “B” Battery; 90 volt 
WAVELENGTH RANGE; 190 to 575 meters 


NuMBER OF TUNING COoNnTROLS; three tuning 
controls, two filament controls ; 


“A” BatTERY CURRENT Usep; 1.25 amperes 
“D” Battery Current Usep; 12 milliamperes 
Staces Rapio AMPLIFICATION ; two 

STAGES AUDIO AMPLIFICATION; two 

“C” Battery Usep; on radio ard audio 
WEIGHT IN Carton; 35 Ibs. 
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The Penn-C De Luxe Five 


MANUFACTURER'S NAME; Pennsylvania Wire- 


less Mfg. Co. 
Mope.; “Penn-C” De Luxe Five 


NUMBER OF TUBES: five 
Type oF TUNING; tuned-radio-frequency 


- RANGE ON PHONES; same as any good 5-tube 


set (2,500 to 3,000 miles) 


RANGE ON LOUDSPEAKER; from 10 miles up to 


3,000 miles 
Cost WITHOUT Accessories; $90.00 


ANTENNA RECOMMENDED; single wre, 80 fect 


KIND oF Tures For R. F.; C-301-a 

Detector Tuse; C-30l-a 

Aupio Tuses; C-301-a 

Tyre or “A” BATTERY; storage or dry cells 

Tyre oF “B” Battery; storage or dry cells 

Detector “B” VoLrace; 45 volts 

WAVELENGTH RANGE; 200 to 600 meters 

NUMBER OF TUNING ContTROLs; three 

“A” Barrery Current Usep; 114 amperes 

“B” Battery Current Usep; 12 milliamperes 
when using “C” battery 


The Wave Master 


MANUFACTURER'S NAME; Kellogg Switch- 


board & Supply Co. 
MopeL; Wave Master 
NUMBER OF TUBES; five | 
Tyre oF TUNING; tuned-radio-frequency 
Type or DETECTOR; vacuum tube 
RANGE ON Puones; 4,800 miles 
RANGE ON LOUDSPEAKER; 4,800 miles 
Cost WITHOUT ACCESSORIES; $125.00 
ANTENNA RECOMMENDED; outdoor, 80 fcet 
Kinp or TusBes For R. F.; 201-a or 301-a 
Detector Tuse; 201l-a or 301-a 
Acpbio Tures; 201-a or 30l-a 
Type or “A” Battery; 6 volt storage 


Type or “B” Battery; 90 volts, dry cells or 
storage 
Detector “B” Vottace; 45 volts 


WAVELENGTH RANGE; 170 to 600 meters 
NUMBER OF TUNING CONTROLS; one 

“A” Battery CurreENT Usep; 1'4 amperes 
“B” BATTERY Current; 15 to 25 milliamperes 
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The Radiodyne Receiver 


MANUFACTURER'S NAME; Western Coil & Elec- 
trical Co. 


MopeL; Radiodyne type WC-17-a 

NUMBER OF TUBES; five 

Tyre oF TUNING; tuned-radio-frequency 

Type oF DETECTOR; vacuum tube 

RANGE ON Puones; 2,000 miles 

RANGE ON LOUDSPEAKER; 2,000 miles 

Cost ComPrLETE; $150.00 

eee RECOMMENDED; single wire, 125 feet 
ong 


KiNp oF Tures For R. F.; UV-201-a 
Detector Tuse; UV-201-a 

Avpio Tuses; UV-20l-a 

Type or “A” Battery; storage, 6 volts 
Type oF “B” Battery; 90 volts 

Detector “B” VoLTAaGE; 45 volts 
WAVELENGTH RANGE; 200 to 550 meters 
NUMBER OF TUNING CONTROLS; two 

“A” Batrery Current Usep; 114 amperes 


“B?” Battery Current Usep; 9 to 11 milli- 
amperes 


Apex Super Five Receiver 


MANUFACTURERS NaME; Apex Electric Mfg. 
Co. 

Mope_; Apex Super Five 

NUMBER OF TUBES; five 

Tyre oF Tuning; T. R. F, 

TYPE OF DETECTOR; vacuum tube 

RANGE ON PHONES; none given 

RANGE on LoupspEAKER; 2,500 miles 

Cost Compete; $95.00 

ANTENNA RECOMMENDED; 
wire 


35-100-feet single 


Kinp oF Tuses For R. F.; UV-201-a 
Detector Tuse; UV-201-a 

Auplo Tuses; UV-201-a 

Type or “A” Battery; 6 volts 

Type oF “B” Battery; dry or storage 
Detector “B” VortacEe; 18-24 volts 
WAVELENGTH RANGE; 224-556 meters 
NUMBER OF TUNING ContrRoLs: three 

“A” Batrery Current Usep; 1.25 amperes 


“BY Bartery Current Usep; 20 milliamperes’ 
when “C” battery is used 


WHAT SET SHALL I BUY? 


ee et 


The V-50 Receiver 


~ MANUFACTURER’S NAME; R E Thompson 
Mfg. Co. 


Mover; V-50 
NUMBER OF TUBES; five 


Type or TuNING; tuned-radio-frequency (neu- 
trodyne) 


Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; transcontinental 
RANGE ON LOUDSPEAKER; transcontinental 
Cost Compete; $125.00 

ANTENNA RECOMMENDED; outdoor, 100 feet 
‘Kinp or Tunes For R. F.; UV-201-a 


MaNnuracturer’s Name; The Langbein-Kauf- 
man Radio Co. 


Mopet; Elkay Super-selector 


NUMBER OF TuBEs; four 201-a; four U-199; or 
any combination 


Type or TUNING; tuned-radio-frequency 

Type or DETECTOR; vacuum tube 

RANGE ON PuHones; 3,000 miles 

RANGE oN LoupsPEAKER; 2,500 miles 

Cost Compete; $70.00 

ANTENNA RECOMMENDED; 75 to 125 feet outside 
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DeETEcTor Tuse; UV-201-a 
Avupio Tuses; UV-201-a 
Type or “A” Batrery; 6-volt “A” battery 


Tyre or “B” Batrery; 90 to 100-volt dry or 
storage battery 


Detector “B” VoLtTace; 22% to 45 volts 
WAVELENGTH RANGE; 195 to 570 meters 
NUMBER OF TUNING CONTROLS; three 

“A” BATTERY CurRENT Usep; 1.25 amperes 
“B” BATTERY CurrRENT Usen; 10 to 18 milli- 


amperes according to “B” battery and “C” 
battery voltage used 


The Elkay Super-selector 


KINp oF Tuses For R. F.; 201-a 
Detector Tuse; 201-a; UV-199; sodion 
Aupio Tuses; 201-a; UV-199 

Type or “A” Battery; 6 volts 

Type or “B” Battery; 90 volts 
Detector “B” Voitace; 2214 to 45 volts 
WAVELENGTH Rance; 200 to 600 meters 
NUMBER OF TUNING CONTROLS; two 


“A” Batrery Current Usep; maximum, 1 
ampere 
“B” Battery Current Usen; 10 milliamperes 
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HOW TO BUILD THE NEW SUPERHETERODYNE WITH A 


SINGLE CONTROL 


The application of simplified tuning to various kinds of radio circuits for reception is 


one of the most important contributions that have been made to the radio art during the 
last year. The superheterodyne receiver here described is the most advanced of all 
the single-control developments that have as yet been made. This eight-tube set 
operates from a single dial as easily and satisfactorily as the simplest crystal receiver. 


By JAMES L. McLAUGHLIN 


Cost oF Parts: Not more than $100.00 


RECEIVING Rance: Up to 3,500 miles 


HERE Are THE ItEMS You Witt NEED— 


Al e arr as No. 750 syncrodensers, H—bakelite panel, 10 inches by 14% inches 


k mfd.; by 3/16 inch; 
B—Precise No. 744 connector ; , Il and I2—Precise aluminum brackets No. 99; 
C—Marco 4inch vernier dial, clockwise; J—Weston No. 301 voltmeter, 0 to 7 volts 
D—Hammarlund, Jr., midget condenser; scale ; : 
El and E2—Carter imp jacks (with plugs K—Weston No. 301 milliammeter, 0 to 25 
for loop wires) ; milliamperes scale; 
Fl, F2, F3, F4, F5, F6, F7, F8 and G— I.—Benjamin battery switch; 
Benjamin No. 9050 8-gang socket-shelf ; M1i—New York Coil mica fixed condenser, 
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THE COMPLETE CIRCUIT DIAGRAM 


FIGURE 1: 


This is the hook-up for the single control superheterodyne. 


All the symbols 


of the instruments bear designating letters which appear in the list of parts and throughout 
the text and illustrations. 


N 
£ U 
O 
O 
O 
DO 
O 
o 
5 
' 006 mfd.; 
M2—New York Coil mica fixed condenser, 
.00025 mfd.; 
M3 and M4—Dubilier 1. mfd. by-pass con- 
densers ; 


M5—Dubilier No. 640 mica fixed condenser, 
.00025 mfd. with grid-leak clips; 
N—Daven grid-leak, 2 megohms: 
O—-stranded wire loop with braided cover- 
ing for coupling oscillator to circuit; 
P—Precision Inducto-coupler No. 260; 
Q—Precise No. 1900 filtoformer ; 


È this article on superheterodyne 
theory and construction, it is my 
to describe a 


purpose single-control 
superheterodyne that employs eight 
tubes. 


This receiver combines some of the lat- 


est scientific developments and contains 
the best designed instruments and can 
be assembled easily by any one—even 
if he has never before built any kind 
of a set. 

All the parts used in this receiver are 
standard, well-known parts that may be 
obtained from any dealer. 


O= 
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R—Precise No. 1700 super-multiformer : 
S—General Radio rheostat, type 214A 2 ohm, 


2⁄ ampere; 

T—General Radio potentiometer, type 214A 
400 ohm; 

U—Precise audio-frequency transformer 


No. 480 (5 to 1); 
V—Precise audio-frequency transformer No. 
480 (214 to 1); 
W—Carter double circuit “holdtite”: jack; 
X—Carter single circuit “holdtite” jack; 
Y—cabinet. 
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From an efficiency standpoint this re- 
ceiver insures an unusually long life for 
the “B” batteries, as it draws only ap- 
proximately 10 milliamperes for the 
total plate current. This results in very 
economical operation. 

By the use of a combination of two 
straightline-frequencv type condensers 
the application of single control has been 
advantageously applied to the super- 
heterodyne receiver, as the difference in 
the frequency of the oscillator and the 
incoming signal is always a fixed value. 
In this design the oscillator and loop in- 
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ductances are identical or as near alike as 
practicability will permit in regard to 
their inductance-capacity ratios. 

The straightline variable condensers 
are placed across the loop and the oscil- 
lator for tuning, and a small midget vari- 
able condenser is also shunted across the 
oscillator condenser in order to make up 
for any small discrepancies there may be 
in either the coils, the condensers or the 
loop values. This allows the two con- 
densers to be adjusted once and for all 
so that they operate synchronously. 

The practice heretofore in multi-tube 
design has generally been to place all 
tube sockets in a row, making the result- 
ant set a long, narrow, coffin-like affair 
when more than four tubes were em- 
ployed. The reason for this elongated 
design was the necessity for keeping the 
output and input circuits of the unit as 
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far apart as necessary to prevent re- 
action at radio or audio-frequencies. 
In this present receiver, after considera- 
tion and experiment, a unique design has 
been obtained in a system of tube place- 
ment which allows the set to be ar- 
ranged in a more compact relation. 

The placement of the tube sockets in 
this set follows the design of an exag- 
gerated letter “H” in width. The oscil- 
lator tube forms the upper part of the 
left-hand vertical side of the “H,” the 
first detector forms the lower side, the 
three radio-frequency tubes together with 
the second detector make up the horizon- 
tal connecting bar and the two stages of 
audio-frequency amplification form the 
right-hand vertical side, thus completing 
the other two legs of the letter “H.” 

The variable condensers are mounted 
in approximately the center of the sub- 


HOW THE SET LOOKS FROM THE FRONT 


FIGURE 2: 


The vernier dial C is the single control for the two tuning condensers, while all 


other knobs are marked with the same letters as the instruments to which they are attached. 
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A SINGLE DIAL FOR TUNING A SUPERHETERODYNE 
The author demonstrates the almost unbelievable simplicity for tuning a multt-tube set such 


as shown in this picture. 


This is the only control that is necessary—aside from the turning 


of the loop in the proper position to pick up signals. 


panel and are connected by means of a 
hber connector which is attached to the 
shafts by means of set screws. This re- 
sults in short connections to all the sock- 
ets, as the oscillator condenser is directly 
alongside of the oscillator tube and the 
tuning condenser is alongside of the first 
detector. On the underside of the sub- 
panel are the intermediate gang-trans- 
former, the audio-frequency transform- 
ers and the oscillator coil, fixed con- 
densers and other parts. I have chosen 
for the intermediate gang-transformer 
the super-multiformer, a high-wave 
radio-frequency unit, as it 1s easy to con- 
nect into a circuit in one unit and operates 
on what is the most feasible intermediate 
frequency. 


In the comparison of efficiency re- 
sulting from this arrangement and the 
use of the correct values as described in 
this article we have proved conclusively 
that there is no operating disadvantage 
at all in making this receiver so compact 
although the small shape and general de- 
sign make it a much better looking set. 

In operation the receiver produces very 
fine quality, is decidedly selective and may 
be operated over a range in excess of 
3,500 miles, covering the whole broad- 
cast range of .wavelengths. 


Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter; in this way, the 
prospective builder of a set may easily deter- 
mine how to mount the instruments in the cor- 
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THE DRILLING PLAN FOR THE PANEL 


FIGURE 3: 


This drawing shows where to drill the holes for mounting the instruments. 


The large holes for mounting the meters should be cut with a special adjustable fly cutter for 


bake! ite. 


rect places and connect them properly in the 
electric circuit. 
The same designating letters are used in the 
text and in the list of parts at the beginning 
of the article. 


The list of parts there given includes 


from which these specifications were 
made up. The expertenced amateur, 
however, will be able to pick out other 
reliable makes of instruments which 
may be used with equally good results, 
But we recommend that. the novice fol- 


low the list, as the diagrams in this’ 


article will tell him exactly where to 
bore the holes and exactly where to 
place the connections. 


Tf instruments other than the ones listed are 
used, the only change that will be necessary 


will be the use of different spacings for the 


holes that are to be drilled in the panel for 
mounting the instruments. 


How to Construct the Set 


After procuring all the instruments and 
materials for building the set, the amateur 


the exact instruments used in the set: 


Holes outlined with a double circle should be countersunk. 


should prepare the panel H. (Shown in Fig- 


ures 2, 3, 6, 7, 8 and 10.) 


First of all, cut the panel to the correct 
size, 10 by 14 inches. Then square up the edges 
smoothly with a fle. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure 3. A convenient 
method for doing this 1s to lay out all center 
holes on a piece of paper the same size as the 
panel; then the piece of paper may be fastened 
on the panel and the centers marked directly 
on the panel by punching through the paper 
with a sharp, pointed instrument. 

Jf all the holes to be drilled are first started 
with a small drill, one-sixteenth inch in di- 
ameter or less, they can be more nearly cen- 
tered. 

- The holes outlined with a double circle 
should be countersunk, so that the flat-head 
machine screws used for fastening the tnstru- 
ments are flush with the panel. All the rest 
of the holes in the panel are straight dril!- 
holes.. Sizes for the diameters of these holes 
have not been given, but the builder will read- 
ily decide what size hole is necessary by meas- 
uring the diameter of the screws and shafts of 
the instruments that must go through the holes. 

When the panel is drilled, the builder may 

rive it a dull finish by rubbing the face of the 


THE SUPERHETERODYNE WITH A SINGLE CONTROL 355 


THE SUB-PANEL FROM BELOW 


FIGURE 4: This picture shows how the lugs and screws that connect to and mount the 
sockets are arranged on the bottom of the sub-panel. 
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THE DRILLING PLAN FOR THE SUB-PANEL 
FiGuRE 5: Where to drill the holes for mounting the various instruments. 
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panel lengthwise with fine sandpaper until it 
is smooth. This process should be repeated, 
except that light machine oil should be applied 
during the second rubbing. Then rub the 
panel dry with a piece of cheesecloth. A per- 
manent dull finish will be the result. Or, the 
panel may be left with its original shiny-black 
finish, if care has been exercised, so that it 
has not been scratched during the drilling. 

After the panel has been prepared the ex- 
perimenter is ready to mount the instruments 
on it. 

The rheostat S should be attached to the 
panel by screws inserted in the proper places 
as shown in the diagrams in Figures 2, 7, 8 
and 9. Do the same with the potentiometer T, 
and be sure that the terminals are turned in 
the correct position as shown for both of 
these instruments in Figure 8. Place soldering 
lugs underneath every connection for making 
FA wiring easier and insuring a more efficient 
jo 

Next, mount the two meters J and K in the 
two holes cut for them in the panel. This 
should be attached by three nuts and bolts for 
T instrument as shown in Figures 2, 6 and 

Next attach the midget condenser D in the 
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proper place on the panel as indicated in Fig- 
ures 2, 6 and 10 and tighten up the single-hole 
mounting nut firmly. Also mount the battery 
switch L and the two large jacks W and X and 
the small loop-jacks El and E2 in their proper 
places as shown in Figures 2, 6, 7, 8, 9 and 
10 

This completes the mounting of instru- 
ments on the main panel H. Now turn to the 
work on the sub-panel or socket-shelf G. li 
the builder wishes he can procure this already 
drilled with the sockets mounted upon it as 
indicated in the list of parts under F1, F2, 
F3, F4, F5, F6, F7, F8 and G. 

However, if he decides to make it himself 
he may procure the bakelite according to the 
size shown in Figures 4 and 5 and drill it ac- 
cording to the dimensions given there and after 
procuring the eight sockets they should be 
mounted (minus the separate bases that come 
on them) as shown in Figures 6, 7, 10 and 11. 

Whether the complete assembly has been 
bought or whether you have drilled the panel 
and mounted the sockets’ yourself, you are now 
ready to mount the rest of the apparatus. The 
two variable condensers Al and A2 are mounted 
directly in the center of the top side of the 
panel G. They should be connected together 
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VIEW OF THE SET FROM ABOVE 


SIGURE 6: 


Note the general arrangement of the two synchronously controlled condensers, 


ihe sockets and the meters when viewed from above with the cabinet removed; also the simi- 
larity of the socket mounting to the letter H. 
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THE WORKING DRAWING FOR CONSTRUCTION 
Here are shown the correct positions for the instruments that are mounted on the 


FIGURE 7: 
panel and on the top of the sub-panel. 


The positions are shown clearly as they actually are 


in the receiver. 


with the coupling-unit B, as shown in Fig- 
ures 6, 7 and 11. 

When these have been installed attach the 
intermediate-gang transformer (super-multi- 
former) as shown in Figures 8 and 9 by in- 
serting screws through the places indicated at 
the two ends and fastening with nuts. 

Next mount the two transformers U and V 
—being sure that you place the proper “ratios” 
in the right places as indicated in Figures 8, 9, 
10 and 11. Also be sure that they are turned 
with the terminals in the correct position as 
shown in Figure 9. 

Next mount the inducto-coupler in the proper 
position as shown in Figures 8, 9 and 10, 


utilizing the same screw terminals to replace 


the screws to mount half of the socket F1. 
Then fasten the filtoformer Q in proper position 
at right angles to the inducto-coupler with the 
terminal marked P next to the sub-panel and 
the terminals marked B and L pointing away 
from the panel. See Figures 8 and 9 for this 
data. 

Next, mount the grid condenser M5 (in the 
terminals of which place the grid-leak) on the 
last binding post marked G of the super-multi- 
former. This is clearly indicated in Figures 8 


and 9. On the first terminal marked B of the 
multiformer mount the fixed condenser M2 
as shown in Figures 8 and 9. Also mount the 
fixed condenser M on the two terminals of the 
oe detector socket as shown in Figures 6 
and 7. 

Another job that can now be done is to 
attach the two brackets Il and I2 with two 
screws and bolts as shown in the various Fig- | 
ures. The last job to do is to mount the two 
bypass condensers M3 and M4 with a single 
point of support under the screws as shown in 
Figure 9. This finishes the construction work 
on the sub-base and the two panels are ready 
to be wired up and placed together. 


How to Wire the Set 


The design of this set is such that the wiring 
of the grid circuit of each of the four tubes 
is made extremely short and is isolated from 
other parts of the circuit. In fact, this idea 
has been employed throughout and the leads 
are so arranged that the shortest connections 
may be used. As this is the case, the set should 
be wired with bus-bar. 

A tinned-copper, round bus wire is recom- 
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mended. All connections should first be shaped 
so that they will fit. They should then be 
soldered in place. Refer to the wiring dia- 
gram in Figure 1 and more specitically to the 
picture diagram in Figure 12 for the exact way 
in which to run the wires. 

Start wiring by making all the connections 
on the sub-panel first on the bottom side then 
on the top side that can be done without at- 
taching the sub-panel to the main panel, by 
means of the brackets Il and I2. If you follow 
the picture-wiring diagram in Figure 12 for 
making these connections you cannot go wrong. 
This drawing shows every instrument mounted 
on either the top or below the sub-panel G as 
included in the lower rectangle. The instru- 
ments outlined here in solid black lines show 
only those instruments that are mounted on top 
of the panel, whereas the instruments outlined 
in dotted lines show those that are mounted 
below the sub-panel. 

Also the heavy black lines shown in Figure 
12 indicate the wiring connections for the wires 
that run above the panel and the wires that 
run below the panel are shown in dotted lines. 

It is best to begin wiring with the filament 
circuits underneath the panel and finish all con- 
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nections that can be made in inaccessible places 
first. Then finish up the wiring to the two con- 
densers on top of the panel with the leads rur- 
ning to the proper place below, as shown in 
Figure 12 

When you have done as much of this work 
as is possible, and you have the sockets, trans- 
formers, coupler, binding posts and the con- 
densers all connected as shown, you may start 
on the wiring of the main panel H. 

There is one connection between two of the 
terminals of the potentiometer and the rhee- 
stats which should be finished before the sub- 
panel is attached to the main panel H. Wher 
this is done attach the two brackets to the 
main panel by means of two screws and nuts 
to each bracket. Then you can finish the w:r- 
ing incorporating in it the connections to the 
jacks and the meters and the filament battery 
switch as well as finishing up the wiring to thc 
rheostats. 

The schematic diagram that shows you the 
circuit used in this receiver is shown in Figure 
1, but in making electrical connections it 15 
easier to follow the diagram as set forth in 
Figure 12 

If you make every connection exactly as 
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VIEW OF THE SET FROM BELOW 


FIGURE 8: Note how the transformers, rheostats, bypass condensers, inducto-coupler, fito- 
former and the jacks are mounted in compact assembly below the sub-panel. All the parts 
are accompanied by designating letters which re-appear in the text and in the list of parts. 
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ANOTHER CONSTRUCTIONAL WORKING DRAWING 


FIGURE 9: 
below the sub-panel. 


This drawing shows the exact arrangement of the various parts that are mounted 
Notice that the vartous terminals of the transformers are marked with 


the same letters that appear on the transformers; this will enable you to place them without 
any chance of error. 


shown you will have no trouble in getting the 
set to work properly. It is advisable to use for 
this purpose some kind of insulated bus-bar. 
The wiring of the experimental set was done 
with Celatsite. Connect the wiring wherever 
possible to soldering lugs and use only enough 
solder and flux to make a good electrical con- 
nection, wiping each joint dry after it has been 
made. The No. eh Eveready “C” battery 
shown on the diagram at “C” may be sup- 
ported by the wiring or it may be held with 
a small brass bracket, if preferable. 

In doing your wiring job remember that 
care and neatness will enable you to do a correct 
and efficient job. Don’t hurry. Take it easy 
and check over your wiring as many times as 
necessary to be sure that you have done ex- 
actly the right thing as shown in the picture 
diagram in Figure 12. 

All the instruments are marked with desig- 
nating letters and the important binding-post 
terminals on the transformers and coils are 
marked with designating letters for your in- 
formation. 

It will be noticed that the loop terminals are 
brought out to the small Imp jacks El and E2. 


How to Install the Set 


After the wiring has been completed the 
large dial C should: be attached to the con- 
denser shaft that protrudes through the face 
of the main panel H. Instructions for mount- 
ing this dial will be found in the small folder 
that comes with the dial. This leaves the set 
ready to be installed in the cabinet; the details 
of which are given in Figure 14, which shows 
all the mechanical dimensions for the cabinet. 
One of these may be obtained from a cabinet 
manufacturer or you may take the dimensions 
to a neighboring carpenter who can build it 
from the diagram. Slide the panel down into 
the cabinet with the lid open. You will notice 
that there are two grooves that hold the panel 
in a vertical position. This is all that is neces- 
sary as a support for the receiving set. 

Next insert the eight standard tubes in the 
sockets—first being sure that the battery switch 
L is pushed all the way in on the “off” po- 
sition. I have used the Brightson tubes in this 
set with fine results, although any standard 
make of tube can be used. 

Then connect up the two 45-volt “B” bat- 


360 | POPULAR RADIO 


HOW THE SET LOOKS 
FROM THE REAR 
FIGURE 10: This picture 
shows the general arrange- 
ment of the instruments as 
wewed from the rear and 
with the cabinet removed. 
The exact positions for the 
instruments are determined 
by the screw holes, the data 
for which are given in 
Figures 3 and 5. 


VIEW OF THE SET FROM THE 
RIGHT 


FIGURE 11: This end view indicates — 
the manner of mounting the sub-panel 
by means of the large brackets; it also 
Shows the arrc agement of the sockets, 
transformers, bypass condensers, 
meters and the binding posts. 
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THE WORKING PLAN FOR CONNECTING UP THE INSTRUMENTS 
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f the sub-panel and those in 
g shown in dotted lines 
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he lower rectangle represents the sub-panel. 
should be completed underneath the sub-panel. 


relative position. Those instruments indi- 
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HOW TO CONNECT THE BATTERIES 


FIGURE 13: This drawing will prevent you from making mistakes in connecting the batter- 

tes to the terminais at the back of the receivers. If you follow these instructions the set will 

be hooked up correctly, as the terminals shown in the wiring diagram are marked with the 
same numbers that are given here. 


A WORKING PLAN FOR THE CABINET 


FIGURE 14: This diagram, which contains the 
top, front and side measurements for the mahogany 
cabinet, may be turned over to a competent cabinet 
maker who can build a cabinet from these «nstruc- 
lions exactly the right size for the panel. 
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teries as indicated in the diagram in Figure 13. 
Aiso connect the 6-volt “A” battery in the man- 
ner indicated in the battery hook-up in Figure 
13. 

Then set the “DTW” loop on top of the set 
as shown in the illustration on page 353, in 
which the author is shown tuning the receiver. 
The receiver is designed especially to be used 
with this large German loop, which is an ex- 
tremely efficient piece of apparatus and con- 
tains just the correct value of inductance when 
the two wires leading from the plugs and jacks 
l:l and E2 are connected to the top and bot- 
tom terminals on the loop. Use two short 
flexible pieces of wire in making this con- 
nection. 


How to Opcrate the Recetver 


The next procedure ts to place the head 
telephones in jack W or the loudspeaker in 
jack X prior to operating the receiver. Then 
with the rheostat S turned over and to the 
lett in an anti-clockwise direction pull out the 
battery switch L and adjust the rheostat S by 
turning in a clockwise direction (over to the 
right) until the voltmeter J reads approxi- 
mately 4% volts. Then adjust the potentio- 
meter knob T until a reading of approxi- 
mately 10 milliamperes is obtained on the milli- 
ammeter K. These are practically the tinal ad- 
justments for the potentiometer and the rheo- 
stat. 

Then revolve the dial C by means of the 
small knob until a station has been picked up. 
‘Tune .it in as loud as possible and leave this 
dial fixed. Then with a slow motion of the 
small knob D, adjust the vernier condenser 
until the oscillator and loop circuits are in per- 
fect synchronism. This will bring up the signal 
to its greatest strength, and when this is once 


TAPPING THE BRAINS OF 
THE AMATEURS 


In order to take advantage of the ideas 
of ingenious young radio expert- 
meters, Mr. Edward II. Jewett of 
Detroit, Michigan, recently invitel 
radio amateurs to come into the labora- 
tory of his million-dollar factory and 
submit ideas. Three of the amateurs 
of the hundreds who applied were 
turned loose in the laboratory—and 
belween them they worked out a device 
which has come to be one of the chief 
products of the factory. 
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dune the knob D can be left fixed. 

For tuning in any other stations after this 
nothing is necessary to do but revolve the white 
sectored dial C by means of the small knob 
located on the round black disc. 

Stations that are tuned in between zero and 
50 on this dial may be logged by writing in the 
call letters in the small white rectangular aper- 
ture at the left side of the dial with a pencil. 
Stations that tune in above 50 on the dial 
should be written in on the small white rec- 
tangular aperture on the right-hand side of 
the dial. 

To re-tune stations all that is necessary is to 
rotate this dial C until the correct call letters 
of the stations that you want to hear appear in 
these two apertures. 

Of course, for best operation the loop should 
be turned so that its plane is in line with the 
station you want to hear. 

On distant stations it may be necessary to 
shehtly adjust the potentiometer T to the right 
or to the left in order to bring the signal in 
with great intensity. This will cause the milli- 
ammeter K to vary slightly above or below the 
10 milliammeter mark. The voltmeter, how- 
ever, should always read 414 volts and the rheo- 
stat S adjusted only when the battery voltage 
changes, thus making an adjustment of the 
rheostat necessary. Watch your meters for 
best operation. 

To turn off the set all that is necessary is to 
push in the battery switch L which completely 
opens the tilament circuit. 

If all the instructions that have been given 
in this article are followed minutely, even a 
beginner can build this set and obtain very fine 
and enjoyable results from it both on local and 
distant reception. The receiver tunes as sharp 
as a hair. 


WHAT READERS ASK 


(fa. 


2 wT 


> = 


CONDUCTED BY HucHu S. KNOWLES 


IN justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


An Inductive Coupled 
Transmitter 


QuEsTION: I have a transmitter that 
uses two five-watt tubes in parallel in a 
conductively coupled Hartley circuit with 
60 cycle A.C. on the plates. I should like 
to change this transmitter to conform 
with the new regulations requiring in- 
ductive coupling and full wave rectifica- 
tion. I want to operate it on the eighty 
meter band. 

Dick BINNIN 


ANSWER: In Figure 1 you will find a dia- 
gram of a transmitter of the type you re- 
quire. You will need the following parts: 
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Li and L2—secondary and primary of an 
O. T. (oscillation transformer) ; 

VC.—.00025 double spaced variable con- 

denser. 

GC, Cl and C2—.002 mica transmitting con- 

denser ; 

L3 and L4—radio-frequency chokes; 

C3 and C4—.002 low voltage condensers; 

Ti—plate supply transformer giving 550 

volts on each side of the mid-tap and 
having a capacity of 50 or more watts; 

T2—filament supply transformer (8-9 volt, 

50 watt); 

R—primary rheostat; 

GL—5,000-10,000 ohm grid-leak. 

L2 can be made by winding 12 turns of 
number 8 or 10 bare copper wire on a skeleton 
frame 5 inches in diameter with the turns 
spaced the diameter of the wire. L1 should 
be made on the same type of frame and 6 
turns should be used. It should be mounted 
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so its coupling to L2 can be readily changed. 

In changing cver from the conductively to 
the inductively coupled type of transmitter it 
must be borne in mind that the closed circuit 
comprising the grid and plate coil variable 
condenser and ynput to the tube has to carry 
as much as fifteen trmes the current it carries 
when conductively coupled to the antenna. 


To minimize the losses in this circuit the imm- ' 


ductance should be designed to carry the 
heavier current and the condenser should be 
a low-loss double spaced or transmitting type 
such as the Cardwell transmitting. 

L3 and 1.4 should be made by winding 150 
turns of No. 30 D.C.C. wire on a 3-inch tube. 

The circuit given is for a separate filament 
transformer. This arrangement is advisable 
as it allows close control of the tlament volt- 
age without the use of a rheostat directly in 
the filament circuit which would upset the 
balance obtained by the use of the mid-tap. The 
rheostat R should be one similar to the new 
E 210 Bradley. 

If the fundamental of the antenna circuit 
is above 80 meters insert a variable condenser 
in the counterpoise or ground lead. Loose 
coupling between L1 and L2 will minimize 
interference to broadcast receivers, make the 
transmitter stable and the note better. Test 
with a receiving station as the maximum de- 
flection point on the antenna meter may not 
be the best place to operate. 


“C” Battery for Neutrodyne 
Receiver 


Question: I have a homemade five- 
tube neutrodyne receiver with which I 
use three large-size, 45-volt “B” batteries. 
Tt seems to me that the “B” batteries 
have to be replaced altogether too fre- 
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quently, and I wonder if there is some 
way in which I can prolong the life of 
these batteries without interfering with 
the good results I am now getting so far 
as volume and distance are concerned. 
Can you advise me? I might add that 
I have been thinking of installing a “C” 
battery, but do not know whether this 


eu ee: BEN WEBSTER 
ANSWER: By all means install the “C” 
battery in the grid returns of the audio-fre- 
quency ampliner tubes. This should make the 
“B” batteries last at least 25 percent longer. 
Next try using only two of the 45-volt bat- 
teries instead of three. This will undoubtedly 
improve the tone quality of the receiver, will 
give only slightly less volume than you now 
obtain, and will lengthen the life of your bat- 
teries materially. Finally, use the “oversize” 
45-volt batteries, such as the Eveready No. 
770 type. The first cost of these larger bat- 
teries is somewhat higher than the batteries 
you now use, but their life is almost twice as 
great. By following out these suggestions the 
life of your “B” batteries should be several 
hundred percent greater than at present. It 
is highly probable, too, that tone quality will 
be improved and volume equal to that ob- — 
tained at present. 


Static on Various Wavelengths 


QuEsTIOoN: Is it true that the static 
that is heard on the broadcasting waves 
of 300 to 500 meters is absent on short 
waves of 40 to 80 meters? . 

ALEXANDER SMYTHE 


AN INDUCTIVE COUPLED 
TRANSMITTER 
FIGURE 1: The circuit diagram for 


the C. W. transmitter that operates 
on 110 volts A.C. 
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A LOW POWER TRANSMITTER FOR TELEPHONY 


This diagram shows how ihe various instruments in the circuit should be con- 


nected for a simple transmitter employing Heising modulation. 
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FIGURE 2: 
ANSWER: Yes, sometimes this is the case 


although by no means a rule. Static is no 
respecter of wavelengths and is sometimes 
prevalent over a considerabie band. As an 
instance, static conditions may prevail on 40 
meters, be considerably less on 80 meters and 
again very loud on 250 meters. 


A Low Power Phone Transmitter 


QuesTION: I should like to experi- 
ment with a small telephone transmitter 
which would be capable ọf transmitting 
a couple of miles. If possible I should like 
to operate it on a storage battery and 
regular B batteries. Will I need any 
license to operate a low power transmitter 
of this type? 

Howard BEAN 


Answer: In Figure 2 you will find a dia- 
gram of a low power phone transmitter. You 
will need the following parts: 

Ll and L2—secondary and primary of 

coupler ; 

C1—.002 condenser which will stand the B 

voltage; 

VC—.00025 variable condenser; 

GC—.0005 condenser ; 

GL—variable grid-leak ; 

L3—radio-frequency choke; 

L4—audio-frequency choke; 

M—microphone; 

MT—modulation transformer; 

R—filament rheostat. 

L2 should be made by winding 36 turns of 
number 18 D.C.C. on a 4-inch tube and tapping 
it in the middle. L1 should have about 20 
turns of the same size. This should be 


mounted so the coupling to L2 can be varied. 
lf the fundamental of the antenna is below 
the wave you wish to work on LI can be tapped 
every two turns and adjusted until the maxi- 
mum power is emitted. If it is above this 
value you will have to insert a variable con- 
denser in the ground lead. 

L3 can be made by winding 200 turns of 
number 32-36 D.C.C. on a 3-inch coil. 

Any good audio choke or the secondary of 
an audio transformer designed to carry a 
fairly high current can be used for L4. 

Any good amplifier or power tube can be 
used in this circuit. If 20l-a tubes are used 
B should not be over 150 volts. Better re- 
sults can be gotten by using VT2s (Western 
Electric) or a power tube which will operate 
on a storage battery. Up to 350 volts can 
be used on the latter permitting transmission 
over a greater range. 

The voltage of C will vary from about 
6 to 30 volts, depending on the tube and 
plate voltage. 

D is the microphone battery, and its volt- 
age is determined by that necessary for the 
“mike.” 

Regardless of how little power is used both 
a station and operator’s license must be ob- 
tained before you do any transmitting. The 
latter means that the code must be learned 
even if you are to use only a phone trans- 
mitter, Communicate with the radio inspector 
in your district for blanks and particulars on 
how to obtain a license. 


Sub-panel Instrument 
Mounting 
Question: I want to fasten some 


transformers under a % inch thick bake- 
lite sub-panel. Is it possible to drill and 
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tap holes without drilling clean through 
the bakelite? 
Tosias S. NORTON 


ANSWER: This is quite possible but requires 
much care. For 6/32 screws use a No. 31 
drill, and while drilling stop frequently to 
plumb depth of hole. Drill the hole only 3/16 
inch deep. It will be necessary to file the 
tip off a 6/32 tap to permit of it cutting a 
thread to the very bottom of the hole. Run 
your tap down slowly and do not attempt to 
force tap when nearing the finish of the 
process, as it may result in the breaking of 
the tap. Make sure your screws are not too 
long. This method of mounting instruments 
while neat and quite effective requires con- 
siderable time, patience and care. 


Dry-cell or Storage Battery 
Tubes? 


QuEsTION: I have the blueprints for 
a small two-tube receiver which I am 
planning to build. The specifications call 
for the use of UV-199 or C-299 tubes. 
If superior results could be obtained with 
UV-201-a tubes -I would prefer to use 
them, if not I would prefer the dry-cell 
tubes. Can you help me in this problem? 

THomMas NELSON 

ANSWER: We presume your receiver con- 
sists of a detector and one stage of audio- 
frequency amplification. In that case there 
will be little difference whether you use dry- 
cell or storage-battery tubes. As doctors 
the two are about equal, and also in the first 


stage of audio-frequency amplification. It is 
not until the second stage of amplification is 
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used that the real difference between the two 
types of tubes becomes apparent. If there is 
any possibility of your adding another stage 
of amplification at some later date, therefore, 
we would advise the use of UV-20l-a type 
of tubes. 


Loudspeaker Operation on 
One Tube 


QuesTIon: Is it possible to operate 
a loudspeaker on one tube? 
E. DUNLAP 


ANSWER: With some models, laboratory 
built, and using special circuits, this has been 
possible. For this purpose super-regenera- 
tion has, as a rule, been employed. This neces- 
sitates a complicated filter system and is there- 
fore not practical for the average broadcast 
listener. A loudspeaker is not an amplifier 
and simply transforms the electrical energy 
which it receives into sound energy. 


Rushing Noises in a 
Receiving Set 


QUESTION: Kindly explain the reason 
for the rushing noise that you hear before 
music is heard from the broadcasting sta- 
tion. 

F. FARMER 


ANSWER: The broadcasting station first 
produces a carrier wave of its specified wave- 
length, sends it through the microphone and 
to their antenna. This is the cause of the 
rushing noise as the microphone is not an abso- 
lutely silent device. 
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A Short-wave Regenerative 
Receiver 


QUESTION: Please give me the circuit 
diagram and the necessary information 
to make a single-tube receiver of the 
Reinartz-Zenith type. I would like this 
receiver to cover a range of about 30 to 
100 meters. 

J. ANDERSON 


ANSWER: In figure 3 is shown the wiring 
diagram necessary to construct the Reinartz- 
Zenith single-tube outtit. The parts you will 
need for building this set are the following: 

Ll and L2—hand-wound single layer coils; 

]1.3—hand-wound choke coil; 

ra VC2—variable condensers, .00025 

mfd. ; 

GC—griddenser, .00025 mfd.; 

GGL—grid-leak, variable; 

TEL—telephones ; 

R—filament rheostat, 20 ohms. 

The coils, Ll and L2 should be changed for 
various wavelength bands. The smaller coils 
should consist of—for Ll a single coil wound 
No. 18 DSC wire wound with 9 turns on a 34% 
inch diameter tube tapped every 3 turns as in- 
dicated in the diagram. 

Coil L3 should be wound on the same size 
tubing and should consist of about 6 turns of 
the same kind of wire. 

For the medium wavelength band, coil L1 
should consist of 11 turns for this waveband 
wire on the same size tubing and tapped every 
6 turns. Coil L2 should consist of 7 turns of 
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the same kind of wire on the same size of 
tubing. 

For the higher wavelength band, coil L1 
should consist of 36 turns of the same size wire 
wound on the same size tubing. Coil L2 
should consist of 11 turns for this waveband. 

Coit L3 which is used as a radio-trequency 
choke coil should consist of No. 30 DSC wire 
wound on a form 1 inch in diameter. The 
wire should be wound on a wooden spool in a 
single layer of this section to a length of 3% 
inches. An ordinary antenna of 25 to 150 feet 
in length should be used. 


The Commercial Tube Tester 


Question: When buving tubes in dif- 
ferent stores I have noticed that the read- 
ing of the tube tester varied considerably. 
Does this indicate that the tubes are not 
uniform? 


C. KANE 


ANSWER: The testing device generally used 
merely measures the plate current of the tube 
for a given plate voltage and a given grid 
bias. One store may choose a certain value 
for the plate voltage and grid bias which will 
give them a certain reading for the plate cur- 
rent which they will come to recognize as a 
standard to judge the tube by. Another store 
may choose a different plate voltage or gerd 
bias and this will give them a different standard 
plate current reading for the same type vacuum 
tube. 
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UNIQUE SHORT-WAVE REGENERATIVE RECEIVER 
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FIGURE 3: 


This diagram gives the connections for the Reinartz Zenith short-wave circuit 


which is noled for its ease of handling on waves below 150 meters. 
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A VARIOMETER-TUNED CRYSTAL CIRCUIT FOR LOCAL RECEPTION 


FIGURE 4: 


This circuit shows the electrical connections for the vartometer, the 


two fixed condensers, a crystal detector and the telephones to the aerial and 
ground wires. 


A Simple Crystal Circuit 


QvuEsTION: Please show me how to 
hook up a variometer and a crystal de- 
tector in a simple receiving circuit for 
use with the headphones. I do not 
want to use any amplifier or loudspeaker 


with this set. 
F: COLLINS 


ANSWER: The circuit you require is shown 
in Figure 4. The parts you will need for 
this set are the following: 

V AR—variometer ; 

Cl—mica fixed condenser, .00025 mf.; 

C2—mica fixed condenser, .0005 mí.; 

DET—crystal detector; 

TEL—telephone. l 

You should use two binding posts as indi- 
cated for the antenna circuit and connecting to 
the left-hand one for long waves and to the 
right-hand one for short-wave stations. 

This receiver should give you all the local 
programs up to a distance of 15 miles with 
clear headphone reception. 


Where to Locate the 
Loudspeaker 


QuEsTION: Is it necessary to keep 
the loudspeaker adjacent to the receiving 
set? Sometimes it would be more con- 
venient to move mine to the adjoining 


room. 
M. E. Forp 


Answer: The loudspeaker may be moved a 
reasonable distance away from the receiving 
set and still give perfectly satisfactory repro- 


duction. In fact, some manufacturers make 
an extension cord about 25 feet long for just 
this purpose. The extension cord is supplied 
with a plug on one end for connection to the 
receiving set and a jack on the other end for 
connection to the loudspeaker. 


The “Trickle” Charger and Its 
Principle of Operation 


QurEsTion: What is the principle of 
the “trickle” charger and how often 
must one of these be used? Is it a kind 
of charger that must be used in conjunc- 
tion with an ordinary charger or does it 
replace the older type? How is the trickle 
charger used and what does it do? I 
have been told that it is used all the time 
that the set stands idle. Is this true? 
Does this cause any deterioration in the 
battery ? 


J. O. Murrin 


ANSWER: This type of charger depends on 
charging the storage battery practically contin- 
uously at a very low rate. One commercial 
unit, for instance, consists of a very low am- 
pere-hour capacity storage battery combined 
with a “trickle?” charger. Permanent connec- 
tion is made to the electric light socket and 
also to the radio receiving set and a switch 1s 
provided for hghting the vacuum tubes of the 
set. The unit is arranged so that the storage 
battery is connected directly to the receiving 
set while the set is in use and so that the 
battery is connected to the electric light mains 
through the charger at all other times. Thus 
the battery is charged continuously except 
while the receiving set is in use. 


F. M. Delano, Paris 


WHY RADIO FANS ARE INCREASING IN SPAIN 


Ever since POPULAR RADIO tnitiated the broadcasting of the outdoor concerts of the 
Philharmonic orchestra in New York back in 1922, this particular form of “pick-up” 


transmission has become widely popular. 


Above is shown the Madrid Municipal Band 


playing in the Plaza del Rey; the microphone may be seen hanging on a tree. 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
— from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


The WEAF Opera House 


PrRESH from the barber shop with a nice 

new hair cut and a heavy dose of Pinaud’s 
we sat down to hear what WEAF would do to 
the good opera “Samson and Delilah.” After 
it was all over we decided that this department 
should stop being nasty in the first paragraph 
and come right out and say something con- 
structive and complimentary for a change. If 
we were given to the use of superlatives, we 
could say a lot of fine things about this good 
program, but we are just going to put it down 
as one of the ten best broadcasts of the year. 
This sweeping statement may mark us as one 
of the softest-hearted radio reviewers in the 


business, but this department must be kept 
frank and honest above all things. 

There was just a tiny little bit of fault that 
we had to tind with the presentation. The de- 
scriptive matter lacked that imaginative touch 
so graciously imparted by that very capable 
announcer, Milton J. Cross (WJZ). Cross 
talks easily and intelligently about the opera, 
and we have yet to find a man who can match 
his meaty prologues. It is one thing to talk 
elegantly and blandly about “Miserere” and 
the prison scene of “I! Trovatore” or the hut 
of the Ulrica in “Ballo Maschera,” and another 
thing to equip the radio listeners with a vivid. 
living picture of the action and the locale. Un- 
less there is back of it a wise old head that 
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knows its opera and knows it well, it all 
amounts to so much pale pink pfus. If there is 
one thing that racks this old frame with rage 
it is the pathetic spectacle of an ex-usher or 
ex-poultry feed salesman unloading his version 
of “Baker’s Biographical Dictionary of Mu- 
sicians” into the unoffending microphone. 
* * * 


Opera Without the Flesh and 
Pasteboard 


Some of our very sophisticated friends com- 
plain that the radio opera is horribly unfinished 
and naked without its gaudy, gilded scenes of 
pasteboard and papier-maché filled with the 
bulky and unromantic figures of fleshy tenors 
and sopranos. Thank God our operatic edu- 
cation is so incomplete and plebeian that we are 
cold to the demands made by the more erudite 
students. For one thing, we have always 
thought that nature has been both indiscrimi- 
nate and careless in the manner in which she 
bestowed gifts of voice and physical charm, 
and it is no tragedy in the hfe of this re- 
viewer to be spared the sight of the bulky 
fesh (and sometimes the reverse) that ani- 
mates the average opera scene. It is madden- 
ing to see a 210-pound female waddling about 
the stage in a sickly and insufficient effort to 
depict a tragedy of Verdi’s or a romance of 
Puccini’s. The voice is willing, but the flesh 
says “No” with several 24-point exclamation 
marks after it. 


Fors e aE 


Pacific & Atlantic 
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It is strange, isn’t it, that Mr. Ziegfeld is so 
successful in finding heavenly figures with 
grade E voices and that Gatti-Casazza is so 
sure to find 5,000-watt vocal chords residing 
in a Mack truck chassis. Perhaps the radio is 
very kind to us after all, in that it spares us 
the unpleasantness of associating  bird-like 
sounds with the heaving bulks of the dino- 
sauria. The radio may be blind, but thank 
heaven, it 1s not grotesque. 


* * * 


Too Much Chopin Is Enough 


HavınG been a slave to the charm of Fred- 
eric Chopin’s dainty nocturnes, mazurkas and 
études since the age of twenty (that’s over 
forty years ago. Yes, the years do fly), we 
should. be one of the last ones to say anything 
against his presence on the air. The fact that 
we are raising our voice a little just goes to 
show how serious the matter is and how upset 
we are about it. It seems that every pianist, 
near-pianist (ditto for the violinists) picks 
Chopin for public performance, and for three 
years now we have been Chopined on the air 
until we are just downright tired of it. The 
great “Nocturne in E Flat” has been played 
with all manner of technique, ranging from 
bright red down to Italian barber shop blue, 
on an average of three times a day in New 
York and vicinity. Let’s let poor Chopin rest 
awhile. Men like Ernest Ball and Irving Ber- 
lin have to make a living, you know. 


` A NOVEL BROADCASTING EXPLOIT 


Equip 


with a 1,000 watt pressure-resisting lamp, Dr. M. F. d'Elise of Philadelphia 


recently descended into 75 feet of water off New Jersey at 9 o'clock in the evening and de- 
scribed what he saw to the fans who were listening in to Station WIP. 
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AN AUTOMOBILE DIRECTED BY ETHER WAVES 


Another experiment has recently been made with a “radio controlled” automobile, under 

the control unit in a pilot radio transmitter on 80 meters and operating on 100 watts; 

by means of relays picked up by special 5-watt receivers, the various controls of the car were 

operated. It has been proposed to drive the radio car and its pilot (following at a distance 
of 200 feet) across the continent. 


Making Advertising Medicine 
from Old Favorites 


Our advertisers, now that they have taken 
to the radio, are certainly getting nice and 
clever in putting their stuff over on the radio 
audience. For a time there we thought they 
were going to run out of ideas, but it seems 
that we made a bad mistake, for it was only 
yesterday that we heard a New York furniture 
installment house start its half hour off with 
“Home Sweet Home.” If Payne and Bishop 
wrote “Home Sweet Home” to bring on the 
furniture buying mood, it was nothing more 
or less than a dirty trick. Anyway, this is just 
a little warning to be on the watch for these 
subtle little pieces of air-copy designed to set 
the good wife off on a buying streak. 


* * * 


Familiar Airs Ready for 
Cold Storage 


WueN the announcer says that the next 
number is going to be “an old favorite,” that 
means that you are supposed to like it, or at 
least that the chances are pretty good that you 
will like it. We have a large number of “old 
Tavo ‘ites,’ but whether or not a thing will be 


an old favorite with you depends upon what 
kind of music makes up your diet. Some like 
it harsh, some mild, some tender, some senti- 
mental, some jazzy and some heavy. Some 
think “Marcheta” is or should be a classic 
(which reminds us, by the way, that it is pretty 
closely related to the “Merry Wives of Wind- 
sor” overture; hum the first few bars of each 
and listen for yourself) and others believe that 
Rimsky-Kosakow’s “Coq d’Or” is a mere mess 
of unrelated and themeless notes. 

At any rate, our announcers are too sure 
that they know the “old favorites,” and it 
seems to us that is just a way they have of 
passing off the old, stale ones so they won’t 
sound so bad. We're a wise old bird, and just 
to show these youngsters that they can't sell 
us quite so cheaply as that we are oing to list 
a few “favorites” that should be ept off the 
air for the remainder of this year. It has 
reached a point where somebody has got to 
put a stop to this old favorite business, and it 
might just as well be us. 

“Pale Hands.” 

“Kiss Me Again.” 

“Give a Man a Horse He Can Ride.” 

ey Dawning” (we're real mad about this 
one). 

“By the Waters of Minnetonka.” 

“My Laddie.” 
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“Tommy Lad.” 
“Sunrise and You.” 
“My Curly Headed Baby.” 


* * * 


The Craving for Broadcast 
“Stunts” 


It’s marvelous the way the studio publicity 
men think up ways and means of keeping up 
their lineage in the daily press. If they are not 
writing silly paragraphs about this or that 
“well-known star” they are molding up a new 
scheme to put the station on the air with some 
sort of “first-time-it-was-ever-done” stunt. 
The prize for this sort of business goes to the 
young scheme-specialist who thought of broad- 
casting from a diver’s suit at the bottom of the 
ocean at Atlantic City. Although the news 
item was probably handled through at least 
twenty-five press associations and appeared in 
every great American daily, this bellicose old 
thing saw in it not a single sign of merit. It 
is no trick to carry a microphone to the bot- 
tom of the Atlantic. It would be no more 
difficult than the simple trick of broadcasting 
from the ice box of a kosher meat markct in 
the Bronx. It would probably be the first time 
anybody had broadcast from the ice box of 
a kosher meat market in the Bronx, and with 
the aid of the thousands of industrious, news- 
grabbing editors we have throughout this big 
country of ours, the thing would go over big. 
Some day we are going to write a big thesis 
on this publicity bunk over the radio, and when 
we do a lot of these smart publicity men are 
going to be told a-few things. Yes, sir! 

* * * 


1,800,000 Compositions 
Broadcast Yearly 


It is little wonder that the radio often loses 
some of its charm and freshness when we 
stop to think of how many hungry broad- 
casting studios we have that must be fed. 
Working on the theory that 300 studios are 
hard at it every day, and that each studio 
broadcasts at least twenty different musical 
numbers each day, we find (leaving out the 
Sundays), that no less than 1,800,00G compo- 
sitions run through the mill yearly. That's 
eating up our musical resources at a pretty 
fast rate when you come to think it over. You 
know it has been worrying us a lot lately that 
radio may sooner or later make a positive bore 
out of the very best music. Give the public 
too much of anything, be it Beethoven or be it 
Berlin, and it eventually becomes fed up. 

With that robust figure of 1,800,000 in mind 
we can see how it is that so many “Tommy 
Lads,” “At Dawning” and “By the Waters of 
Minnetonkas” have to be thrown in to keep 
the broadcast pot boiling. Still that’s the 
American way of overdoing things, feel about 
it as you may. In another five years we shall 
either be a very musical nation with every tot 
able to whistle Bach, Saint-Saëns and Mozart, 
or we shall learn to loathe the very sound of 
music. 
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Now that the world has been warned, we 
feel that we have done ov: part. Take your 
course, stupid old world, vut don’t blame us 
for. what happens! 


* * * ' 


Proposed Rules of Conduct 
in a Station 


IF we ever own a broadcasting station (God 
knows we have never craved such a thing, for 
we are a very lazy and indolent person) we 
are going to post a long list of rules for the 
conduct of those who perform acoustically 
before the microphone. 

Rule No. 1 would warn each speechmaker 
against the facetious practice of referring to 
the microphone as (1) ash receiver, (2) tin 
pan and (3) pill box. If there is one thing 
that causes much biting of the finger nails out 
in the Morris Heights section of the Bronx 
where these brisk little paragraphs are pecked 
off, it is the gentleman who slips into his sub- 
ject with, “Well, folks, this is my first of- 
fense. This little dish pan before me here—” 

Rule No. 2 would read, “Pat and Mike were 
kicked down the stairs from this studio six 
months ago. Do not refer to them over the 
air.” Speechmakers calling upon Pat and Mike 
stories would be severely dealt with. Mr. Rube 
Goldberg would be hired to devise an apparatus 
so that the mere utterance of the words, “That 
reminds me of the story of Pat and Mike,” 
would release from a point directly over the 
microphone a large basket of paving bricks, 
each one with the power to induce long periods 
of butterfly chasing. 


* * * 


Riding to Fame on Radio 


FaME is a funny thing after all. Here we 
have been struggling along for sixty-four years 
and we have yet to hear somebody whisper, 
“Why, don’t you know that guy, he’s the man 
who—”’ You can do many things to become 
famous. Chorus girls shoot millionaires and 
get sentenced to six months in vaudeville. 
Just do something unusual, something big or 
something sensational, and you'll cash in. At 
least that formula held until broadcasting came 
along. 

lí you are a persistent sort of a person you 
can become famous on the air just about as 
cheaply and as thoroughly as you wish. Take 
some of our famous announcers for example. 
They're famous not because they're particu- 
larly good, but because they do a lot of talking 
that is heard by a large number of people and 
they keep at it. By the same process you could 
make a nanny goat famous by putting him (or 
her) near the monument at Columbus Circle. 
The nanny goat would do nothing to merit 
fame, but thousands of people would see it 
every day and tinally people would begin to 
talk about the nanny goat at Columbus Circle. 

Yes, these radio people ride to fame in an 
easy way, and here we are, just nobody, writ- 
ne wonderful line of stuff like this. Justice? 
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THIs department is conducted by Popucar Rapio LABORATORY for the purpose of keeping the 

radio experimenter and the broadcast listener informed concerning the newest inventions and the 

approved developments in radio cquipment. Only such apparatus as has been tested and 
endorsed by the Laboratory is noted tn these columns. 


AN EFFICIENT TUBE 
Name of instrument: Vacuum tube. 
Description: This tube is made in a somewhat 
similar manner to the ordinary standard 
tube, except that a different kind of fila- 
ment is used. The base is of mahogany- 


uniform and make the tube extremely 
satisfactory for radio-frequency ampli- 
fication, although they may also be used 
with good results as detectors and audio- 
frequency amplifers. 


; : f 1 = ifyi ifying device 
colored bakelite with silver-tipped ter- Usage: As an amphi ying Ob TeCt Ste de 


minals on the bottom. The glass portion 


in a radio receiving set. 


of the tube is of blue glass with straight Outstanding features: Uniform in electrical 


sides rather than the ordinary pear- 
shape that is used on most vacuum 


characteristics, sturdy construction, good 
appearance, efficient. 


tubes. The tube characteristics run very Maker: Brightson Laboratories, Inc. 


These tubes come packed in a carton as shown in the illustration. They are well protected 
from shock and breakage in thts kind of a case. 
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WHAT’S NEW IN RADIO APPARATUS 


A NEW TYPE OF JACK 


Name of instrument: Two-stage jack. 

‘Description: This accessory is novel, in that 
it may be installed in a radio receiving 
set for controllng one or two stages of 
audio-frequency amplification. By in- 
serting a plug into this jack until the 
first notch is encountered one stage of 
amplification may be cut into the circuit, 
and by pushing the plug all the way in 
the two stages are automatically attached 
to the loudspeaker. This eliminates the 
use of one extra jack and allows the 
operator to control the volume with a 
single operation. 

Usage: In connection with radio receiving ap- 
paratus for attaching loudspeaker or 
phones to the amplifier. 


Outstanding features: Neat workmanship. 


Novel connection feature. Good ap- 
pearance. 
Maker: Leich Electric Company. 
ro 7 
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A NOVEL CABINET LOUDSPEAKER 


Name of instrument: Loudspeaker. 
Description: Here is an electrical-acoustic 
reproducer which is in a low cabinet 
and may be placed directly underneath 
the receiving set. It contains a well- 
known make of an electric reproducing 
unit with a new design of flat horn 
which gives good tone quality and am- 
ple volume for the ordinary living room. 
Usage: With any radio receiving set as a re- 
producer. 
Outstanding features: 
sign. Good tone quality. 
appearance when installed. 
Maker: Timbretone Mfg. Co. 


Novel shape and de- 
Very fine 
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A quality instrument useful to any experimenter. 


AN ACCURATE MILLIAMMETER 


Namie of instrument: Milliammeter. 

Description: This ts a standard size flush 
mounting meter of the moving coil type 
with a scale of 0 to 14% milliamperes. It 
is also furnished in 0 to 25 and 0 to 50 
milliamperes, which latter sizes are suit- 
able for insertion in the plate circuit 
of radio receiving sets. For laboratory 
use the instrument can be mounted on a 
small metal bracket as shown in the 
photograph, which contains two binding 
posts at the top that may be connected to 
the binding posts on the instrument with 
two short lengths of wire. This makes 
the instrument serve a double purpose 
for both mounting in the set and for 
separate work in laboratory testing. 

Usage: Can be mounted directly on a panel 
of a receiving set or as shown above 
for portable laboratory work. 

Outstanding features: Neat in appearance, ac- 
curate, sturdy in construction, standard 
finish. 

Maker: Weston Electrical Instrument Com- 


pany. 


This loudspeaker may be set on top of or underneath the ordinary receiving set. It takes up but 
small space and is very attractive in appearance. 
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This hand plier contains the novel feature of a small vise-like attachment which enables 
various objects to be clamped tightly in the plier e oN holding the two handles compressed 
togetner. 


HANDY PLIERS WITH VISE ATTACHMENT 


Name of instrument: Combination pliers and 
clamp. 

Description: A simple pair of pliers equipped 
with a spring that holds the jaws open 
under ordinary conditions. At the side 
of the jaws is a small nut and clamp 
that can be used for holding an article 
tightly in the jaws without pressure on 
the handles. The workmanship is such 
that this tool should be useful over a 
long period of time. 


Usage: In the experimental laboratory for 
holding and clamping small bits of metal 
or small units while building a receiving 
set. 

Outstanding features: Extremely handy. Light 
weight. The small clamp helps in hold- 
ing pieces of apparatus without remain- 
ing in the operator’s hands. 


Maker: Wm. Schollhorn Co. 


COMBINATION CABINET AND HORN 


Name of instrument: Complete cabinet for a 
radio receiving scet. 

Description: A fine cabinet that is at the same 
time exceptionally beautiful in design 
and very satisfactory for encasing a 
home-made receiver. It is made of finely 
polished mahogany and is really an at- 
tractive piece of furniture. A loud- 
speaker horn is incorporated in the top 
portion of the cabinet and is all ready 
to have the unit clamped in position. 
The lower portion of the front is on a 
hinge which opens outward and leaves a 
space for writing down call letters, etc. 
Directly in back of this door is the sec- 
tion taken up by the receiving set which 
is installed by fastening the panel at 
each end with screws to a sloping or 
straight guide. The cabinet is suitable 
for mounting either a sloping panel or 
a straight panel as the builder desires, 
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This beautiful cabinet has a folding door in front that opens to the receiver. The loudspeaker is 
incorporated in the upper portion. 


WHAT’S NEW IN RADIO APPARATUS 


by simply reversing two triangular 
pieces, one at each side on the inside of 
the cabinet. 

Usage: As a housing for a radio receiving set 
and loudspeaker unit. 

Uutstanding features: Fine appearance, sim- 
plifies the radio receiving set by housing 
batteries and loudspeaker. A real piece 
of furniture. 

Maker: Blandin Phonograph Company, Inc. 


A FILAMENT TRANSFORMER FOR RE- 
STORING TUBE FILAMENTS 
TO ACTIVITY 


Name of instrument: Tube rejuvenator. 
Description: This instrument contains in a 
metal case a transformer with an at- 
tached winding which is suitable for 
applying the proper voltages to the 
thoriated filament vacuum tube to ac- 
tivity. It contains the sockets for both 
types of tubes and two sets of switches 
for applying the heavy and the light 
currents for this work. It is equipped 
with a long extension cord with a plug 
for installing in the lighting socket. 
Usage: For restoring wornout filaments. 
Outstanding features: Compact. Easy to 


operate. Economical in operation. 
Maker: Jefferson Electric Mfg. Co. 


l y ! 


A device for making new tubes of old ones. 


A NEW BRACKET FOR MOUNTING 


SUB-PANELS 


Name of instrument: Aluminum bracket. 
Description: This light and strong aluminum 
bracket (which goes by the name of 
“Kelbracket”) is cast in a single piece 
in the shape shown in the illustration 
with suitable holes for accommodating 
screws and bolts for attaching to the 
main panel and sub-panel of a radio re- 
ceiving set. This makes a very useful 
accessory for the amateur and experi- 
menter to keep on hand at all times. 
Usage: As a brace and mounting for the pan- 
els in a radio receiver. 
Outstanding features: Light weight. 
Easy to install. 
Maker: 


i Strong. 
Neat in appearance. 
Keller Company. 
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A radio-frequency transformer of merit. 


A NEW RADIO-FREQUENCY TRANSFORMER 
Name of instrument: Radio-frequency trans- 
former. 


Description: This is a fixed transformer, the 
coils of which are enclosed in a neat 
case with the terminals brought out at 
the top and plainly marked. The coils 
are of novel construction as is also the 
magnetic path that couples the two cir- 
cuits together. The coils embrace the 
usual broadcast range. The terminals 
are brought out in the conventional man- 
ner on the top of the case and are marked 
with letters which indicate the proper 
connections to the coupled vacuum tubes. 

Usage: In a radio-frequency set as an inter- 
stage coupling at radio frequencies. 

Outstanding features: Easy operation. Ex- 
tended waveband. Neat construction. 

Maker: Werner Radio Mfg. Co. 


An aluminum bracket that is light and strong. 
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CoNDpucTED BY Dr. E. E. FREE 


Is the Electron Divisible? 


MODERN students of electricity have grown 
accustomed to regard electrons as the ultimate, 
indivisible particles of electricity. All electrons 
are assumed to be alike. They are believed all 
to carry exactly the same electric charge. It 
is felt that no smaller electric charge than this 
could exist in nature. On these fundamental 
principles are based the deductions of all modern 
electric theory. For example, these principles 
underlie the theory of the radio vacuum tube. 

During the past few years, however, Professor 
Felix Ehrenhaft, head of the Physics Institute 
of the University of Vienna, has been attacking 
this view.* It is possible, he maintains, to 
detect fractional parts of an electron. He be- 
lieves that the experimental evidence does not 
favor the idea of uniform electrons at all. If 
electrons exist, they must be variable, he thinks, 
in the charge that they carry. Quite possibly 
electrons do not really exist at all. Electricity 
may not be composed of particles. Instead it 
may really be some kind of continuous ‘‘fluid,’’ 
as used to be supposed before the electron was 
discovered. These are his suspicions. 

It is impossible to exaggerate the importance 
of these criticisms to modern theories of elec- 
tricity and radio. Were Professor Ehrenhaft’'s 
conclusions proved correct it would be necessary 
to abandon almost everything that we believe 
about vacuum tubes, about the electro-chemistry 
of storage batteries, about the structure of 
atoms, about the photo-electric cell and about a 
score of other physical developments. Fortu- 
nately, it is the almost universal opinion of 
scientists that Professor Ehrenhaft is mistaken. 

In connection with the publication of the 
professor's paper in the Philosophical Magazine, 
Sir Oliver Lodge (who is one of the editors) 
prints a note saying that it is impossible to agree 


* Professor Ehrenhaft’s first communication on this 
subject was presented to the Vienna Academy of Sciences 
on March 4, 1909. His views are sum-narized, by him- 
self, in a recent pomer entitled “The Electrical Behavior 
of Radioactive Colloidal Particles of the Order of ro— 
Centimeter as Observed Separately In a Gas,” The 
Philosophical Magazine (London). vol. 49, pages 633-648 
(April, 1925). There is another recent paper by Th. 
Sexl (a pupil of Ehrenhaft) in The Physical Review 
(Corning, N. Y.), vol. 26, pages 92-96 (July, 1925). 


with Professor Ehrenhaft but that his paper is 
presented in fairness and in order that there 
may be no claim that a viewpoint has been 
ignored.f The editor of The Physical Review, 
Dr. Gordon S. Fulcher, appends a similar note 
to the paper of Mr. Sexl referred to in the pre- 
ceding footnote. More important still, bro. 
fessor R. A. Millikan. himself contributes a 
review of the available evidence, with especial 
reference to the conclusions of Professor Ehren- 
haft.t No valid evidence has been adduced, 
Professor Millikan eoncludes, to weaken at all 
the idea that all electrons are indivisible and 
that they carry the same electric charge. 

So far as we know, Professor Ehrenhaft’s 
ideas have not attracted the attention of radio 
engineers outside of Austria. But perhaps they 
will do so, and it is as well for the radio public 
to realize that the professor’s peers in the field 
of physics do not agree with his conclusions. 


Exploding Wires with Forty 
Thousand Amperes 


ABOUT five years ago Dr. J. A. Anderson, of 
Mount Wilson Observatory, devised an ingeni- 
ous and spectacular method for studying the 
behavior of atoms of metals under the in- 
fluence of high electric densities and tremendous 
heat. He built a great condenser of glass plates 
and sheets of tin foil. It had a capacity of one 
microfarad and could be charged to 20,000 volts. 
The entire charge of this condenser was then 
allowed to pass through a tiny metallic wire. 
Of course, the wire instantly blew up. By ob- 
serving the spectrum of the light given out by 
the flash Dr. Anderson obtained valuable infor- 
mation concerning what happened to the atoms 


t In The Philosophical Magazine, following Professor 
Ehrenhaft’s article just cited (page 648). 

t‘'‘The Nature of the Evidence for the Divisibility 
of the Electron,” by R. A. Millikan, The Physical Review 
(Corning, N. Lae vol. 26, pages 99-104 (July, 1925). 
It was Professor Millikan, as all radio fans should know, 
who proye the existence of the electron and measu 
its electric charge. This fundamental research is de- 
scribed in “The Electron,” by R. A. Milikan. first 
edition issued by the University of Chicago Press in 
1917; second and revised edition (the latest). 1924, 
293 pages. 
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caught in what was, for them, so tremendous a 
cataclysm. 

Several investigators have worked with this 
method since Dr. Anderson invented it * and 
now Mr. Sinclair Smith, working under the 
direction of Dr. Anderson himself, has added 
to the method a way of determining the time of 
the explosions and of discovering how the be- 
havior of the atoms alters as the explosion pro- 
ceeds.{ To do this Mr. Smith allows the light 
from the exploding wire to fall on a moving 
mirror which reflects the light, in turn, onto the 
photographic film on which the record is made. 
The photograph of the flash is thus spread out 
over a certain length of the film, as it would be 
in a motion picture record, but with a much 
greater ‘“‘time resolving power.” This last ex- 


* An account of some of this work was given in this 
department in Poputar Rapio for February, 1925, on 
pages 185 to 187. 

t “A Study of Electrically Exploded Wires,” by Sin- 
clair Smith. The Astrophysical Journal (Chicago), vol. 
61, pages 186-203 (April, 1925). We are indebted to 
Dr. Walter S. Adams, Director of the Mount Wilson 
Observatory, and to Dr. Anderson for some additional 
information concerni the apparatus, as well as for 
the photographs reproduced herewith. 
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pression means that changes occurring in much 
shorter time intervals can be detected and 
studied. It has proved possible, in fact, to 
detect, with some precision, the progress of the 
explosion in a time as short as one millionth of a 
second. gi 

This time is not much longer than the times 
required for some of the changes inside the 
atoms themseives and work with this method 
will probably result during the next few years in 
greatly increased knowledge of the most inti- 
mate atomic secrets. A few of the facts already 
disclosed are indicated by the spectrum photo- 
graphs reproduced herewith. They are set 
forth in more detail in Mr. Smith’s paper already 
referred to. 

Radio engineers will be especially interested, 
however, in the constants of this tremendously 
powerful oscillating circuit and in the novel 
construction used for the new condenser which 
Mr. Smith has constructed. 

The original condenser built and used by Dr. 
Anderson was made, as already noted, of glass 
plates carrying sheets of tin foil. Ordinary 
window glass was used. The tin-foil sheets were 
17 by 21 inches, there were 200 glass plates and 
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THE GIANT CONDENSER USED TO EXPLODE WIRES 


The glass-plate condenser in the foreground has a capacity of .6 microfarad at 60,000 volts. 
The electricity stored in it is discharged suddenly through a tiny wire stretched between the two 
upright terminals seen on the table at the right. The wire instantly explodes, its light yielding 


information about the behavior of the atoms in it. 


The wooden block on the table, just behind 


the spark terminals, contains two other terminals used for explosions in confined space. 
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the capacity attained was one microfarad, at a 
potential difference of 20,000 volts. In the 
new condenser of Mr. Smith the tin foil sheets 
are discarded. The conductors are fine-mesh 
wire screens placed inside the substance of the 
glass plates, just as wire reinforcing material is 
placed, nowadays, inside the sheets of fire- 


resistant glass. The wire is inserted in the’ 


molten glass when the sheets are being made. 

In the wire-and-glass sheets used by Dr. 
Smith a connecting wire was brought out at one 
edge of each sheet. The condenser was assem- 
bled in such fashion that these connecting wires 
came out, alternately, at opposite ends of the 
condenser. Thus the wire screens were charged, 
alternately, positively and negatively. The 
dielectric between them was formed by the sur- 
rounding glass. With this condenser, while the 
capacity was only about .6 microfarad, the 
potential difference attainable was found to be 
as high as 85,000 volts. Only 55,000 to 60,000 
volts were used in the experiments now re- 
ported. 

It is worth noting that the wire-glass sheets 
employed were made by the Mississippi Glass 
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THREE RECORDS OF EXPLODING WIRES 
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Company. This material ought to prove useful 
for many purposes in radio experimentation and 
in physical laboratories generally. 
hen operated with a 55,000-volt. charge the 
frequency of the oscillations set up on dis- 
charge was found to be 185,000 cycles per 
second, which means 185 kilocycles and cor- 
responds to a radio wave of approximately 1,620 
meters. The maximum of the current at the 
peak of each half-cycle (one peak being for 
current in one direction, the other for the re- 
verse current) reaches the tremendous figure of 
about 40,000 amperes. Of course this large 
current endures for only a tiny fraction of a 
second; perhaps for even less than the one 
millionth of a second which is the limit of the 
time-resolving power of Mr. Smith’s apparatus. 
If it does last for one millionth of a second, the 
number of electrons that cross the gap where 
the wire was during that instantaneous period 
reaches the virtually incomprehensible number 
of 250,000,000,000,000,000. 
It must be remembered, too, that these 
electrons surge back and forth several times 
across the gap where the wire blew up. Each 
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The explosion begins with the white edge at the top of each record. Time is measured down- 
ward, the entire first record covering about one twenty-thousandth of a second. The horizontal 
bands of light correspond to the surges of current back and forth through the condenser. 
The top record shows the explosion of a wire of metallic magnestum. Note that the spectrum 
line marked as having a wavelength of 4,481 Angstrom Units is at first a dark (absorption) 


line, then a bright line. 


The two bottom records show explosions of aluminum wires. 
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complete cycle of the discharge means one surge 
forward and another surge back. It is like 
passengers rushing from one side of a steamer to 
the other and then back again as the boat 
begins to list. With each peak of current, on 
each half-cycle of the oscillation, the metal 
atoms of the exploded wire glow brilliantly. 
That is what causes the horizontal bands so 
clearly visible in those of Mr. Smith’s spectra 
which are reproduced herewith. These bands 
are actual pictures of the effects of the con- 
denser discharge on the metal atoms 


Broadcast Interference in 
Europe 


In the nature of the case there can be no 
central authority in Europe with power to 
assign wavelengths and to regulate in other 
matters the activities of broadcasting stations 
in the various nations. The result is a growing 
difficulty from interference of one station with 
another. For long-distance work the European 
ether is already well “jammed.” 

To attempt the solution of this situation the 
European broadcasting interests have organized 
an informal international Bureau at Geneva, 
Switzerland. Mr. Arthur Burrows, formerly 
an official of the British Broadcasting Company, 
has been made director. Since Mr. Burrows 
has no actual power to enforce any regulations 
which he may make, his task will be a difficult 
one. This has been indicated already by the 
failure of the first international broadcasters’ 
conference, held at Geneva during July, to reach 
any decision whatsoever on the very vital ques- 
tion of apportionment of wavelengths. 

At this note is written, it is the intention to 
conduct a series of general interference tests 
during the first week of September, in the hope 
of discovering which stations will be likely to 
interfere with each other in the various parts of 
Europe. The same wavelengths will then be 
assigned to stations which are far enough apart 
to show no interference within their usual 
range of distance. 


Radio for Both Ears 


A SYSTEM of ‘‘binaural’’ radio—which means, 
literally, ‘‘two-ear’’ radio—was invented some 
months ago by Dr. F. M. Doolittle of Yale 
University and was described in the invention 
department of PopuLar Rapio.* It has now 
been put in operation at an experimental trans- 
mitting station at New Haven, Connecticut.t 

The idea is that ordinary radio fails to seem 
perfectly natural to the ear because the micro- 
phone which picks up the sound occupies only 
one point. In normal hearing we hear with 
two ears, slightly separated in space. Thus we 
get a kind of “space sense” in our hearing, just 
as our two-eye vision gives us a sense of depth 
and solidity. Dr. Doolittle substitutes for the 
single microphone, two microphones. These are 
placed at a little distance from each other. The 


RADIO for 


* ‘With the Inventors,” in POPULAR 
April, 1925, page 392, 

t ‘Binaural Broadcasting,” by F. M. Doolittle. 
The Electrical World (New York), vol, 85, pages 8067- 
870 (April 25, 1925). 
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Mt. Wilson Observatory. 


EXPLODING AN IRON WIRE 


This picture shows the actual appearance of the 
explosion when the full charge of the giant con- 
denser is sent through a thin wire of iron. 


sound waves received by them will differ slightly, 
just as do the sound waves received from an 
orchestra by the two ears of a listener. 

The modulations of the two microphones are 
broadcast separately, on separate channels. 
They are also picked up and detected separately. 
One is fed into one ear of the listener; the other 
into the other ear. The result is said to be a 
greatly improved ‘‘naturalness” of the sound. 

As at present operated, the system requires 
two entirely separate transmitting circuits, two 
channels and two receivers. It is doubtful if 
this is within the range of practicable utility. 
It is suggested, however, that the separate modu- 
lations might be impressed on two intermediate 
frequencies, between the radio and audio ranges, 
and that these two frequencies might then be 
combined as a modulation on a single radio- 
frequency carrier wave. A receiver equipped 
with properly tuned filter circuits could be made 
to separate these intermediate frequencies, 
supplying the audio-frequency modulation of 
one to one ear and of the other to the other ear. 
Whether the increased enjoyment of the listener 
would be worth the trouble and cost is none too 
ee but at least it would be worth a careful 
trial. 


The “Radio Detective” 


THE possible use of radio devices to prevent 
thefts from factories and similar establish- 
ments has been often mentioned. It remained 
for the German firm of Wetsel Brothers, in 
a suburb of Leipzig, to put this apparatus in 
a practicable and commercially useful form. 
The radio principles used have been worked 
out for this firm by two Leipzig physicists, 
Dr. Geffcken and Dr. Richter.* 


* Information for this note is from_a statement kindly 
supplied by Gebr. Wetzel, Leipzig-Plagwitz, Germany, 
July 11, 1925. 
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The device consists of a door through which 
all workmen are compelled to leave the plant 
and which is surrounded by a wire carrying a 
radio-frequency current. The frequency of this 
circuit is carefully tuned. If any workman 
attempts to carry a bar of copper or any similar 
metal object through the door, concealed inside 
his clothes, the induction between this metal 
object and the surrounding circuit will alter 
the tuning of that circuit. There will be a re- 
sultant squeal in the headphones of the operator 
who is in charge of the door. The offending 
workman can be stopped and searched. It is 
just as though the workmen were compelled 
to walk through the tuned solenoid of a radio 
transmitter. Every amateur knows how vio- 
lently any stray metal inside such coils will 
upset the tuning of his circuit. 

By the use of this device, search of the em- 
ployees is rendered unnecessary. There is no 
need to require a change of clothes on entering 
and leaving, which is sometimes required in 
American factories. The great majority of 
honest workmen are not annoyed or delayed by 
the possibility that a few are dishonest. Of 
course, the apparatus will detect only metal 
objects. It would be useless on non-conducting 
things like glassware or silks or foodstuffs. 
Furthermore, it must be adjusted, one imagines, 
so that it will work only on metal objects of 
substantial size. 

A radio detective sensitive to stickpins and 
suspender buttons would have obvious disad- 
vanta‘‘es, 
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Electrification that Lasts 
for Years 


A DISTINGUISHED Japanese physicist, Pro- 
fessor Mototaro Eguchi, of the Higher Naval 
College at Tokyo, has reported a discovery 
which promises to have far-reaching effects on 
electron theory and, quite possibly, on radio 
technique. He has discovered a way of obtain- 
ing what seems to be permanent electrification, 
analogous to the persistent magnetism of the 
familiar permanent magnets. Professor Eguchi 
has named his new invention the ‘permanent 
electret.” * i 

The process of making the electret is quite 
simple. A liquid mixture of melted wax-like 
substances is allowed to harden (by cooling) 
in a strong electric field. The wax plates thus 
produced are found to be permanently electri- 
fied. The wax mixture used in most of the ex- 
periments contains fifty percent of ordinary 
resin, presumably from some species of pine 
tree, mixed with fifty percent of carnatba wax. 
To this may be added a little beeswax, but this 
is not essential. 

This melted mixture is poured into shallow, flat 
pans like pie tins. A metal plate is then lowered 
onto the top of the wax mixture and a strong 
electrostatic field is created between this metal 
plate and the metallic bottom of the pan that 


* "On the Permanent Electret,” by Mototaro Eguchi. 
Philosophical Magazine (London), vol. 49, pages 178-192 
(January, 1925). 


Wetzel Brothers. 


SUBMITTING TO THE “RADIO DETECTIVE” 


Inside the boxed sides of the gate is a coil connected to the oscillator on the window sill. 


Ifa 


workman attempts to carry a concealed piece of metal through the gate, the induction between 
it and the surrounding coil causes a warning note in the headphones worn by the operator. 
Metal objects legitimately carried may be stood on the small table while the gate is passed. 
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PROFESSOR EGUCHI AND HIS PERMANENT ELECTRET 


The horizontal 


ns at the Professor's left are those in which the wax mixture is allowed to 


harden under electric stress, so that it becomes permanently electrified. The plates which 


serve as the upper parts of the condensers may be seen suspended over the pans. 


The vacuum 


tubes supply the necessary potential. 


ho'ds the wax. The source of charge is a 
vacuum-tube electrostatic generator. The ar- 
rangement of the apparatus is shown clearly in 
the photograph kindly supplied by Professor 
Eguchi and which is reproduced herewith. 

Essentially, the metal pan and the superposed 
metal plate act as the two plates of a high-volt- 
age condenser. The wax mixture hardens while 
it forms the dielectric of this condenser; that is, 
while it is exposed to enormous electrostatic 
stress. After it is hard the wax plate is found 
to be electrified in the reverse sense to the elec- 
trification of the condenser. One side of the 
plate is permanently negative, the other side 
is permanently positive. These charges last 
for years. Some have lasted since 1919. The 
voltage reached by this surface charge may be 
as high as 20,000 volts per centimeter. The 
density of the charge on one of the plates was 
measured as six electrostatic units per square 
centimeter of the surface. 

Scraping of the surface, washing it with acids 
or other conducting solutions, exposing it to the 
heat of a gas flame and similar processes destroy 
the surface charge temporarily, but the charge 
is restored quickly when the electret is allowed 
to stand with its surface protected by a metal 

late or a sheet of metal foil. Professor Eguchi 
lieves that the electrification is due to a funda- 
mental re-arrangement of the electrons and 
atoms inside the wax mixture, an electric 
“polarization” which extends a substantial 
distance inward from the surface, if not alto- 


gether through the plate. The temporary de- 
struction of the charge by solutions, flames and 
other agencies is ascribed to an accumulation of 
oppositely-charged ions on the surface. These 
annual temporarily the permanent charge of 
the electret. On standing, the accumulated 
ions escape and the permanent charge reappears. 

It is obvious that these experiments are of 
the utmost interest from the viewpoint of 
atomic theory. If they are confirmed, and 
especially if they can be detected in plates of 
pure substances instead of in the mixtures 
actually used, they will indicate the possibilit 
of creating a lattice structure of atoms in which 
there is a sufficient distortion of the atom (or 
electron) positions to cause a great lack of 
balance between the positive and negative 
charges. This is a new line of attack on the 
problems of atomic structure. 

To the radio engineer another interest of the 
work lies in the possibility of procuring per- 
manent electrostatic fields without the necessity 
of maintaining them. In the vacuum tube, for 
example, the positive voltage on the plate must 
be maintained by the “B” battery. This will 
probably be necessary always, so long as we use 
the present design of tube, for the positive 
charge on the plate is continually being neu- 
tralized by the arriving electrons of the plate 
current. 

There exist, however, many experimental 
devices in which one wants merely an electro- 
static field or charge, there being no dissipation 
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of this charge except by leakage. An example is 
the electrostatic plate of an oscillograph. For 
such purposes some moditication of Professor 
Eguchi’s permanent electret may prove of real 
value. When the permanent magnet was first 
investigated by Dr. Wiliam Gilbert, back in 
1600, no one had any use for it. Yet nowadays 
we would have difficulty in maintaining civili- 
zation at all if the permanent magnets of our 
compasses, our magnetos and other devices 
were taken away from us. 


A Self-starter for Radio 
Receivers 


AN accessory so convenient that it ought 
soon to find a commercial place in radio is de- 
scribed in a recent paper by Mr. A. P. Castellain.* 
This is no less than a relay which automatically 
stops or starts a radio receiver when the broad- 
cast wave ceases or begins. It is necessary, in 
reality, to employ two relays. The first is an 
extremely sensitive one, consisting of a tiny 
coil mounted between the poles of a permanent 
magnet. The signal from the antenna is led 
through a crystal detector and thence through 
this coil. If any energy is received from the 
broadcasting station, a current is produced in 
this coil. The reaction of this current on the 
magnetic field causes the coil to move. The 
principle is exactly the same as that of the 
moving-coil galvanometer. 

When the coil of this first relay moves it 
closes the actuating circuit of an ordinary 
telegraphic relay. This closes, in turn, the 


ee ee 


* “A Wireless Self-Starter,’” by A. P. Castellain. The 
Wireless World (London), vol. 16, pages 564-566 (June 10, 
1925). ; 
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From the “Wireless World.”’ 


filament circuit of the receiver. Thus reception 
starts. If the broadcast wave ceas-3, a small 
spring returns the moving coil of the nrst relay 
to its neutral position, all the circuits open and 
reception stops. 

For American conditions, where there may 
be several stations in the same city, it would be 
necessary for the crystal circuit controlling the 
first relay to be tuned, so that it would respond 
only to the station for which it was set. Thus 
arranged, the device should be useful not only 
to prevent the frequent accident of leaving the 
filaments burning all night, but also to turn on 
the set and wake up each morning those fans 
who are addicts of the early-morning health 
and exercise broadcasts now so fashionable from 
numerous stations. One might anticipate some 
danger that severe static would actuate the 
first relay and turn the set on when it was not 
wanted, but Mr. Castellain mentions no trouble 
from this source and static is almost as severe in 
England as here. 


Radio Apparatus Helps to Pho- 
tograph the Human Heart 


THE human heart is one of the most difficult 
things in the world to photograph. X rays per- 
mit the physician to see the heart successfully 
enough but that organ will not stand still to 
have its portrait taken. Or rather, if it does 
stand still, the patient will take no further 
interest in the proceedings. Accordingly, phy- 
sicians have been searching for years for some 
method which would permit good heart photog- 
raphy. A snap-shot, made at the instant when 
the heart is at rest between beats, will not 
suffice. X rays of the intensity which it is 
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HOW RELAYS ARE USED TO MAKE THE SELF-STARTING RECEIVER 


By means of the crystal detector, the antenna current itself actuates the first relay. This 

actuates the second relay, which then turns on the filament current for the receiving tubes. 

If the antenna current ceases, the first relay opens and stops the filament current. For 
American conditions a tuned crystal circuit would have to be used for the first relay. 


IN THE WORLD’S LABORATORIES 


safe to send through the body are not powerful 
enough to make a detailed photograph so quickly 
as that. l 

The problem is important for lung photog- 
raphy, as well as for heart photography. The 
lungs are in continual motion just as much as 
the heart is. And many of the lung infections, 
especially the initial infections of tuberculosis, 
have a habit of occurring just in that part of 
the lung tissue which is near the heart and which 
is moved, therefore, not only by the motions 
of breathing but by the beating of the heart as 
well. 

There was where the problem stood when Dr. 
F. M. McPhedran, of the Phipps Institute of 
the University of Pennsylvania, enlisted the 
interest of Professor Charles N. Weyl, of the 
Electrical Engineering Department of the same 
University. By employing some of the most 
recent devices of radio engineers, Professor 
Wey] has succeeded in devising an X-ray photo- 
graphic apparatus which will make a satisfac- 
tory still-picture of either the heart or the lungs 
without making it necessary to stop the motion 
of these organs at all.* 

The principle is that of taking a succession of 
short exposures, each one at exactly the same 
place in the cycle of heart motions. Motion 
picture fans are familiar with the fact that if 
the motion of any piece of machinery, for ex- 
ample, a wheel, is timed to fit the exposures of 
the motion picture film, the wheel will seem to 
stand still. Each successive exposure finds the 
wheel in the same position as it occupied during 
the preceding exposure. Professor Weyl’s de- 
vice does this same thing, except that all the 
exposures are made, one on top of each other, 
on the same plate. They are equivalent to a 
single long exposure. 

Where radio comes into the matter is in the 
way in which the heart itself is made to control 
these exposures; to operate the shutter, so to 
speak, for its own portrait. The apparatus 
begins with a small glass funnel which is held 
against the neck of the patient, just over the 
carotid artery. This artery is beating, of 
course, in exact time with the heart. These 
beats are communicated to the air inside the 
funnel and thence, through a rubber tube, to 
an air-box one end of which is closed by a thin 
rubber disphragm. This diaphragm vibrates in 
time with the air-column behind it; that is, 
in time with the beats of the heart. Attached 
to the rubber diaphragm is a small mirror. A 
beam of light from a lamp strikes this mirror 
and is reflected off at an angle so that it falls 
on a sensitive photo-electric cell. With each 
beat of the heart the mirror moves. The light 
beam is swung alternately on and off the sensitive 
portion of the photo-electric cell. 


* Information for this note is from a statement issued 
by the University of Pennsylvania, May 31, 1925 
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University of Pennsylvania. 


PHOTOGRAPHING THE HEART 


The small funnel which the nurse holds against the 
neck of the patient picks up the impulses of the 
beating heart. Through a chain of mechanical 
and electric relays, these impulses control the in- 
stant and length of each successive X-ray exposure. 


The result is a succession of tiny electric 
pulses produced by the cell in exact time with 
the beats of the heart. Although these equal a 
current strength of not over ten: billionths of 
an ampere, they are amplified by a radio ampli- 
fier of standard type until they are strong 
enough to actuate a relay which turns the X-ray 
current on or off at the exact instants desired. 
A lag timer permits the operator to set the 
instants of the successive X-ray exposures for 
any desired fraction of a second after the con- 
clusion of each heart beat. Thus set, the appa- 
ratus will continue to make flash exposures at 
that same instant, one for each heart beat, so 
long as the current is left on and the small 
funnel is kept pressed to the artery in the 
patient’s neck. This device is sure to play an 
important part in medical science. 


ARTICLE No. 9 of the series “How to Get the Most Out of 
Your Ready-made Receiver,” in which the theory, operation 
and care of the Garod Neutrodyne, Type V set is treated, was 


crowded out of this issue of POPULAR RADIO. 


It will appear 


an the succeeding—November—number. 


IN THE EXPERIMENTER'S LABORATORY 


CONDUCTED RY LAURENCE M. CocKADAY 


Uses of a Variable Condenser 


One of the most essential pieces of appa- 
ratus for the set builder and experimenter is 
a standard of capacity. This should have a 
constant capacity value, fairly accurate cali- 
bration, variable capacity and it should be 
portable. (The requirements are listed roughly 
in the order of their importance.) The price 
paid for the apparatus and its importance will 
vary with the purchaser and his requirements. 

The General Radio type No. 247 condensers 
(see Figure 1) satisfy these requirements very 
well where ordinary precision is required, and 
they cost about the same as the usual type of 
condenser. One of the 1000 mmf. (.001 mf.) 


KEEP A CONDENSER FOR 
EXPERIMENTAL PURPOSES 


FicurE 1: A small laboratory condenser is ex- 
tremely useful to the experimenter. It helps him 
to measure the ca pacities necessary in a new circuit 
and helps him in numerous other important ways. 


types should be used, if possible, as this allows 
wide variation for measurement work. Where 
greater capacity is needed a fixed condenser or 
combination of them with the standard can be 
used. These can be measured either by the 
simple method given in this article or by the 
more complete methods to be given next month. 

As a rule the capacity of a by-pass or block- 
ing condenser is not critical. Both of these 
perform fundamentally the same function of 
frequency selection. The only receivers which 
require fairly close adjustment of the by-pass 
condensers are the reflexes. In these the 
values must be varied to get best results. 

Where the grid-leak is continuously variable 
or can be changed, the value of the grid con- 
denser is not critical and can be varied over 
fairly wide limits. 

The only type of circuit requiring close ad- 
justment of the capacity is a tuned one such 
as the input or output circuit of a tuned inter- 
mediate-frequency amplifying transformer. 
Even here extremely close adjustment is not 
always necessary as the untuned stages gen- 
erally have a broad enough amplification curve 
to give good amplification over quite a fre- 
quency band. 

Due partly to the dificulty of manufactur- 
ing condensers of uniform capacity on a large 
scale cheaply, and partly to the lack of demand 
for such condensers, most of the condensers 
now vary 25 percent or so. The more pro- 
gressive manufacturers are guaranteeing them 
within 10 percent so as to insure duplication of 
results in receivers having the same constants. 

It will b: apparent from the foregoing that 
a variable condenser which can be used to 
measure capacities within, say, 5 percent is 
sufficiently accurate. This is especially true 
when manufactured condensers varying by 10 
percent are used without measuring their ca- 
pacity with greater precision. Besides meas- 
uring capacities, a variable condenser may 
be used to determine the proper value to use 
at any point, as a substitute to determine 
whether or not a condenser is faulty and to 
meastire inductances. 

To measure capacities the condenser should 
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be connected across the loop (or secondary ) 
circuit of a receiving set. Figures 2 and 3 
show the connections. A is the loop, B the 
unknown capacity, C the standard and D the 
loop turning condenser. The condenser D 
should be set for minimum value. 

Tune in a station as near the highest set- 
ting on the variable “standard” C as possible. 
Then connect the unknown B across it and 
reduce the standard to the point where the 
same station is again received. Care should 
be taken if a superheterodyne is used to see 
that the new point is not one of the repeat 
points. The receiver should be adjusted so 
the loop condenser D tunes sharply otherwise 
the reading will not be accurate. Where it 
is rather broad the means of several readings 
will be more precise than any one reading. 
This is only satisfactory for measuring capaci- 
ties of about 900 mmf. (.0009 mf.) or less, de- 
pending on how high a setting of the standard 
is used the first time and the value of the 
minimum capacity of the set condenser (D). 
More complete details of capacity measure- 
ment will be given next month. 

A condenser of this type is always handy 
when trying out new circuits, particularly of 
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the reflex type. It should be connected wher- 
ever a condenser is needed and tuned until the 
best value is found. A fixed condenser of that 
capacity can then be substituted. If the value 
is fairly critical it may be necessary to meas- 
ure the capacity of the fixed condenser to be 
sure it is of the proper value. 

The dials on the type number 247 con- 
densers have divisions every 20 mmf. on the 
capacity dial. Intermediate points have to be 
estimated. A valuable aid to more accurate 
measurement is a capacity curve. This can be 
made by plotting degrees setting on one side 
of cross section or graph paper against micro- 
micro-farads on the other. If, for example, 
the 1,000 mmf. type is bought the dial reading 
in degrees should be noted when the con- 
denser is set for 1,000 and 60 mmfs. These 
two points should then be plotted and a 
straight line drawn between them. Below 60 
mmf. the calibration is not accurate due to 
the minimum capacity of the condenser. To 
read the capacity at any sctting read the dial 
setting in degrees and run up or over as the 
case may be to the curve (the straight line just 
Cruwn) then over or down to the capacity 
reading at the side or bottom of the chart. 


ONE OF THE USES OF A LABORATORY CONDENSER 


FIGURE 2: 


Thts picture shows how an ordinary receiving set connected to a loop 


antenna and the laboratory condenser may be used to determine the capacity of small fixed 
condensers. 
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THE CIRCUIT FOR THE EXPERIMENTAL CAPACITY METHOD 


FIGURE 3: 


This diagram gives the external connections for the condenser to be meas- 


ured, the loop and the calibrated condenser when connected to an ordinary loop receiver for 
determining fixed capacities. 


In trouble shooting in a finished receiver 
it is frequently hard to test a condenser satis- 
factorily with a dry-cell and phones. There 
are some faults that may not be detected with 
this sort of a test. Where a condenser is 
thought to be either bad or too low in capacity 
the standard can be substituted and adjusted 
for the proper value after which a substitution 
can be made if necessary. Elimination of 
faulty condensers will remedy a good portion 
of the experimenter’s troubles. 

-—H. S. KNowLes 


The Prevention of Oscillation and 
Control of Regeneration In 
Radio-frequency Sets 


HomE-MADE tuned-radio-frequency sets some- 
times have a discouraging habit of squealing. 
This is usually more particularly noticeable 
at the lower wavelengths (high frequencies). 
There have been various methods devised to 
overcome this difficulty. 

The simplest method used by the manufac- 
turers of low-priced receivers has been to in- 
crease the turn ratio of the coupling coils be- 
tween the radio-frequency tubes by cutting 
down the number of turns on the primary or 
plate windings. 

By this method the antenna inductance is 
usually reduced to four or five turns of wire. 
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TO PREVENT OSCILLATION 
FIGURE 4: A method for preventing oscillation 
in a receiver which consists of culting down the 
number of primary turns on the radio-frequency 
transformer. The arrow shows the cut-away 
primary. 


The primaries of the radio-frequency coils also 
consist of a like number of turns. The fewer 
the number of primary turns the less will be 
the plate inductance and therefore there will 
be less tendency towards oscillation or re- 
generation. 

This method, although it makes the lower 
wavelengths easy and efficient to tune, will re- 
duce regeneration on the high wavelengths to 
such an extent that the tuning may be broad 
and the signals rather weak. 

The second method that is used by a num- 


TO AVOID SQUEALING 


FIGURE 5: Another method for preventing 

squealing in a receiver is to place the inductances 

near the condenser plates, thereby ‘‘lossing’’ the 
circuit to prevent oscillation. 


ber of set manufacturers is to wind the coil 
with more turns on the primary but to place 
the coils in close proximity to the metal end- 
plates of the variable condensers. This causes 
a loss in the metal end-plate and in the con- 
denser plates themselves, due to eddy currents 
induced from the windings. The effect of 
this loss is to prevent oscillation and also re- 
duce regeneration. 

This second method, although it is a simole 
one and usually produces somewhat louder 
signals on the higher wavelengths than the 
first method described, still gives more re- 
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generation and therefore sharper cuning on 
the lower wavelengths than it does on the 
higher wavelengths. 

The third method which was used to a 
great extent in the early days of radio-fre- 
quency amplification is the use of a grid bias 
applied through the action of a potentiometer 
connected across the filament circuit and in 
series with the grid or input circuits to the 
tubes. 

This method has the advantage that the 
bias may be increased on the higher wave- 
lengths so that tuning at the higher wave- 
lengths can be made almost as sharp as the 
lower ones and the volume increased at the 
same time. However, this method makes the 
tuned-radio-frequency receiver radiate if not 
properly handled, and in the ordinary broad- 
cast listener’s hands such a set becomes rather 
a menace. Another trouble with this method 
is that the amplification obtained by decreasing 
the bias so that regeneration is prevented or 
controlled is much less than that obtained by 
other and better systems. 

The fourth method—and a practical one— 
is the insertion of a resistance in the grid cir- 
cuits of the radio-frequency tubes. 

This system does not vary the grid bias but 
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FOR CONTROLLING OSCILLATION 


FiGurE 6: Controlling oscillation in a radio- 

frequency amplifier by means of a potentiometer 

for adjusting the grid bias. The arrow points at 
the totentiometer. 


places a load on the grid circuit just enough to 
prevent oscillation at the low wavelengths. 
It gives extremely stable operation at all wave- 
lengths and does not materially affect the am- 
plitication obtained’ through the tube. The 
method consists merely in a load that absorbs 
the excess energy produced by regeneration. 
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RESISTANCES IN THE GRID CIRCUITS 


FIGURE 7: 


a critical resistance in series with the grid of the radio-frequency tubes. 


One other method for preventing oscillation in the radio stages is to insert 


The extra energy 


that would cause the circuit to oscillate is absorbed in the resistances, which are indicated 
by arrows in the diagram. 


we 


Vga 


OE TA 8 


A VARIABLE ABSORPTION METHOD FOR PREVENTING OSCILLATION 


FIGURE 8: 


One or two turns of wire around the primaries and connected in series with a 


continuously variable rheostat offers exceptionally good control of regeneration in the radio- 
frequency amplifier. 
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THE TUNED ABSORPTION SYSTEM FOR REGENERATION CONTROL 
FIGURE 9: Another absorption method consists of an absorption circuit containing 
an inductance and fixed capacity which is tuned slightly below the lowest wavelength that 
the receiver operates on. .On the higher wavelengths the circuit of such a receiver is only 


slightly affected by the absorption circuit, but as the tuning is brou 
absorption circuit comes gradually into play, thus preventing osct. 
This is the same principle as utilized in the four-circutt tuner. 


the way down the scale. 


The fifth method, which is also an absorption 
method, may be called the inductive absorption 
method. It may consist of an inductively- 
coupled circuit with a condenser in parallel 
and in inductive relation to the tuning ele- 
ments of the radio-frequency tubes. It is 
usually tuned to a low wavelength, and when 
the receiver is tuned to a high wavelength lit- 
tle absorption is obtained with the circuit. 
But as the wavelength is reduced in the tuning 
circuits, the absorption circuit absorbs more 
and more energy, thus holding down regen- 
eration at the lower wavelengths and making 
tuning simple and easy. This is an adaptation 
of the principle of the four-circuit tuner to 
radio-frequency circuits. It is extremely efh- 
cient and a simple method. 

Other absorption methods which come under 
this heading consist of a single or a number of 
turns of wire in close inductive relation with 
the tuning coils which have in series with them 
a carbon-pile rheostat for controlling the re- 


ht lower and lower, the 
tion and radiation all 


sistance of the circuits and, therefore, the eddy 
currents that are produced in the inductance 
loop. This method may be adjusted for any 
station to increase the amplification and the 
volume of signals. It is a very simple control 
and at the same time can be made extremely 
efficient by critical adjustment. 
Neutralization of tube capacity by any of the 
grid methods, such as the Rice, Hazeltine, Jones 
or the Scott-Taggart, are usually successful in 
preventing radiation; the efficiency of a receiver 
that employs any one of these methods may 
be increased by slightly upsetting the balance 
so that regeneration is present to some extent 
without becoming obnoxious on the lower 
wavelengths. Perhaps only a single stage may 
be left unbalanced and thus the selectivity and 
the distance-getting ability of the receiver 
may be increased a great many times. This 
method is very efficient and when once prop- 
erly adjusted gives very stable operation. 
—Rosert Tait 


Popular Fallacies About Coils 


THERE are many misconceptions about the “low loss” 
Many of the so-called “low loss” 


of coils or inductances. 


feature 
coils 


that are now so popular among radio fans have less efficiency 


than some of the older types. 


Just what constitutes a “low loss” 


coil and how the characteristics of coils are being studied will 
be told by D. R. Clemons—in a coming issue of PopuLar RADIO. 


CONDUCTED BY J. ANDREW WHITE 


In this department the Dean of Broadcasters—whose voice is known to millions of broadcast 
listeners—records items of interest and value to all radio fans everywhere. 


“Radio Home-hunting”’ 


PERCEPTIBLE deepening of the furrows of 
anxiety in the brows of realtors in the vicinity 
of Spokane is reported as directly due to an 
increase of what is termed radio home-hunt- 
ing. One case is cited wherein it required 
several weeks and the services of many real 
estate dealers before a satisfactory location 
could be found for Frank Stoop, well-known 
sportsman, who looked over house after house 
in daylight hours but time after time called off 
what looked like a sure sale upon returning in 
the evening with his radio set and finding poor 
reception in each of the successively selected lo- 
cations. Stoop finally bought a five-room bun- 
galow (paying more than he originally in- 
tended incidentally), which suggests the pos- 
sibility of premium prices for non-static loca- 


tions. 
* * * 


Yankee Apparatus in the East 


Ir would hardly be thought that more Ameri- 
can radio sets and parts are going to the 
Far Eastern countries than to Europe, but the 
export figures for this year show that, and also 
that the Latin-Americans are using almost as 
much of our stuff as the Canadians did last 
year. Argentina, Brazil, Mexico, Spain and 
Australia are of markedly increased impor- 
tance as purchasers. 


x * x 


Special Programs for Farmers 


TWENTY-ONE stations broadcasting programs 
developed especially for the farmers is the im- 
pressive total reported by the National Farm 
Radio Council. The subjects comprehended 
in this service of far-reaching economic im- 
portance have been expanded beyond the 
original schedule of daily market reports to 
embrace talks on poultry, dairy and live- 
stock subjects, the trend of agricultural devel- 


opments, marketing of products and even news 
about meetings of farm organizations. The 
thoroughness with which the task of supplying 
these programs is being accomplished is indi- 
cated in the Council’s announcement that with 
a string of co-operating stations from the At- 
lantic to the Pacific programs broadcast from 
the individual locations are built for the farm- 
ers living in the adjacent territory, an analysis 
of the crops grown in each station serving as 
the guide to subjects of particular interest in 


each case. 
* * * 


A Brindle Cow for a Radio Set 


“Or course, we can sell the brindle cow and 
get another radio,” wrote a farmer to KDKA, 
when that station recently changed its wave- 
length and could not be received without inter- 
ference on the set owned by this particular 
devotee in New Hampshire. Although this man 
has successfully logged eighty-five other sta- 
tions, his slogan remains, “Anything to get 
Pittsburgh.” With 571 stations on the air, a 
neat job is suggested for some tireless investi- 
gator—how many are worth the sacrifice of a 


brindle cow! 
* * * 


The Meanings of Call Letters 


SoMEBoDY is always asking the meaning of 
the initials W and K which precede the call 
letters of all our broadcasting stations. These 
initial letters, along with N (used exclusively 
by the Navy), were assigned to the United 
States by the International Bureau at Berne 
to cover all American radio calls except those 
designating amateur and experimental stations. 
In the early days, first convenience governed 
the selection and issuance of station letters, but 
recently the K calls have been allotted to sta- 
tions west of the Mississippi and W to those 
in the eastern section of the country. The 
letters following the initial K or W serve in 
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many instances as a partial identification of the 
station’s owner, an idea which originated in 
the helpful spirit of accommodation which the 
Department of Commerce has always shown 


toward radio. 
* * 


No Radio Bootlegging for 
John Bull 


In a broadcasting controversy centering 
about the House of Commons recently the 
principle that the “Englishman’s home is his 
castle” once again emerged triumphant. Beaten 
down under a storm of protest over a pro- 
vision granting the right of search for un- 
licensed receiving sets, Great Britain's wireless 
Lill was withdrawn after it had been prop- 
erly labeled, “A preposterous piece of bureau- 
' cratic tyranny.” The bill, it appears, would 
have empowered Justices of the Peace to 
search homes where unauthorized apparatus 
Was suspected to be in use, and failure to take 
out a license carried with it such penalties as 
imprisonment for a year or a fine not exceed- 
ing £500, regulation so severe, one writer 
insisted, as to make listening-in as dangerous 
a vice as drug taking or illicit distilling. It 
is expected that a short substitute bill will be 
introduced, with a view of establishing the 
existing license system. 

* * * 


i Communication in Davy Jones’ 
Locker 


COMMANDING officers of two submarines 
will hereafter be able to hold conversations 
with their craft submerged, through the devel- 
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opment of a new underwater communication 
system invented by Dr. H. C Hayes, of the 
Naval Research Laboratory, at Bellevue, D. 
C. The heterodyne principle is employed in 
the new invention, thus making possible the re- 
ception of high frequencies above audibility 
of the human ear: heretofore only the com- 
paratively low frequency sound waves could 
be utilized, which limited under-water com- 
munication to the transmission of code mes- 


sages. 
* * * 


A Novel Radio Fire Alarm 


A RADIO fire alarm system which operates 
automatically whenever an alarm is turned in 
at the familiar street corner fire box is a 
matter of civic pride with the city oí Dallas, 
Tex. The alarm signals, which are not dis- 
turbing and are only on the air two or three 
minutes, are broadcast on a wavelength oí 146 
meters from equipment which includes a new 
50-watt tube transmitter. Firemen off duty in 
their homes can thus be summoned when re- 
quired to respond on the occasion of a third 
alarm, apparatus required from distant parts 
of the city, too, in the event of a stubborn 
conflagration is quickly made available, as 
well as recalls sounded for those en route 
when no longer needed at the point threatened 
—these are additional refinements of service 
reported by Superintendent Garrett, out of 
four years’ experience | with the system. 


An Amateur Spans 8,000 Miles 


ACCEPTANCE seems to be quite general of 
the record claimed by an English amateur in 


THE WORLD'S LARGEST LOUDSPEAKER? 
An idea that may eventually be carried out in the city parks as well as the village commons 


throughout the country has found practical expression in Idora Park, San Francisco. 


This 


instrument, thirty feet long, has supplanted bands that the park formerly engaged. 
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A NEW VOICE JOINS THE ETHEREAL THRONG 


One of the newest and most powerful of the English super-power broadcasting stations has 
just been opened at Daventry; one of the huge antenna masts. 


spanning 8,000 miles airline in a twenty 
minute radiophone conversation carried on a 
wavelength of 45 meters. Gerald Marcuse, 
of Caterham, Surrey, accomplished this re- 
markable feat, talking to Lieutenant Schnell 
aboard the United States cruiser Seattle when 
the vessel was 600 miles east of Australia. 
The British Marconi Company’s beam station 
had previously conversed by radio with Aus- 
tralians, but used an extremely high-powered 


commercial | set. 
x * 


Dad Is the Real Radio Fan 


A LONG standing impression that the young- 
sters bring radio initially into the house is not 
borne out in a comprehensive survey made 
in several sections of the country. The hus- 
bands or male heads of the homes were found 
to be the motivating force in more than half 
of the cases, and the wife’s desire for a re- 
ceiver came second. Only one set out of 
every five could be checked up to the credit 
of the younger members of the family. In 
seven cases out of ten, too, Dad turned out 
to be the official manipulator of the dials in 
supplying the evening’s entertainment. Two- 
thirds of the people interviewed were operat- 
ing their first set, the others having had two 
or more receivers previously, but practically all 
were willing to pay more money for a little 
better set next time. 


Only Local Reception in Brazil 


THE retarding effect of unfavorable cli- 
matic conditions has achieved: for Brazil the 
trailing position in the development of radio, 
lagging far behind such South American coun- 
tries as Chile and Argentina. Static at Rio 
and in the northern sections of Brazil makes 
anything but local reception an impossibility 
during the greater part of the year. In the 
entire country there are only ten broadcast sta- 
tions, the extremes of power being represented 
by 500 watts and 10 watts, and an optimistic 
estimate of the maximum number of receivers 
in use would be 12,000. Judging by the num- 
ber of licenses issued, Brazil has nineteen 
transmitting amateurs, and long distance re- 
ception means little or nothing in the life of the 
average radio devotee, any fishing for United 
States stations being practically the exclusive 
pastime of a few Americans resident in the 


country. 
* * * 


Are “Municipal Stations” a 
Menace? 


THE municipal station of New York City, 
WNYC, ran afoul of the prejudices of some 
of the residents of the metropolis during the 
warm months of the year, and city officials 
found themselves answering in the Supreme 
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Court charges made by the Citizen's Union 
that installation and operation of such a sta- 
tion was unconstitutional, and furthermore 
it was being used to spread “political propa- 
ganda.” Following which there was much 
pow-wow with the citizen's body insisting 
upon an injunction to restrain the station 
from further broadcasting, and the city ofh- 
cials defending principally on the grounds 
of the importance of the police alarms sent 
out twice daily and a scheme for future broad- 
casting of fire alarms, to sav nothing of lec- 
tures and musical programs as regular fea- 
tures. The tempest in the teapot subsided 
when Justice Churchill found that he had 
insufficient legal grounds for granting the in- 
junction and everything ought to be all right 
anyhow in the future if the officials would 
carefully delete those things which seemed 
to be more for the glorification of the Mayor 
and his associates than for entertainment and 
edification of the public. Whereupon New 
Yorkers sat back and wondered what the sta- 
tion could accomplish that the dozen locals 
were not doing very well and without any 
increase in the taxpayer’s burden. At last 
reports they were still wondering. 


College Laurels for Radio 
Research 


A BIT of radio research was acknowledged 
the most valuable contribution to the advance- 
ment of the college this year, in the award of 
the Bailey Prize to Edmund B. Redington, of 
Waverly, N. Y. a senior at Union College. 
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He received a silver loving cup in recognition 
of undergraduate research work in making a 
radio transmitter oscillate on the extremely 
low wavelength of 3.8 meters. Standard 
equipment was used, employing two 50-watt 
tubes. The best previous operation had been 
on four to five meters, dispensing with tube 
bases and sockets. It had also been deemed 
essential to nullify the internal tube capacity, 
but the new oscillator used this capacity rather 
than an external condenser, an unusually short 
oscillatory circuit being obtained by the use 
of extremely short connections between the 
tube sockets. 
* ' k * 


Kipling Takes Up the 
Broadcasting Problem 


THE radio problem in England is engaging 
the attention of some of Great Britain’s most 
distinguished persons. Among them is Rud- 
yard Kipling, who has agreed to take up radio 
in a serious way. He accepted an appointment 
to the committee of ten which will inquire into 
the future of broadcasting, its control, financ- 
ing and management in Great Britain. The 
British Broadcasting Company, consisting of 
manufacturers of radio apparatus, has a mo- 
nopoly of broadcasting, but its license will ex- 
pire in December next year, and the Govern- 
ment committee will draw up a comprehensive 
plan for governing broadcasting thereafter. 
The committee includes prominent business men, 
politicians, educators and one woman, Dame 
Meriel Talbot, former adviser to the Minister 
of Agriculture. 


Sam R. Kimball, an aged San Fernandino Valley rancher, has placed an order with a Los 

Ange'es undertaker for a twelve hundred dollar steel coffin equipped with a radio receiver. 

Through it he expects to be able to hear what is going on in the world after he dies, being con- 
vinced, he says, that the soul lingers near the body unti the day of judgment. 
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with which is combined “Ihe Wireless Age 
Edited by KENDALL BANNING 


fo Build the Raytheon 
Pia Piate Supply Unit 


Radiola 25 (pictured 
above with Loudspeaker 
Model 100), a six tube 
uni-control Super-Het 
erodyne, that uses the 
‘new power tube. It has 
spacé in the cabinet for 
sdry batteries, but can 
be used- with Loud 
speaker es, without 
batteries. With 6 Ri- 
didtrons but without 
loudspeaker . . $165 


principles in radio 


developed by- RC A 


The new Radiolas, embodying new principles of radio reception, 
are not only the product of RCA, but have behind them as well, 


the research facilities, the engineering and manufacturing skill 
of General Eleceric and Westinghouse. They meet, with new 


standards of achievement, all five fundamentals of good radio re- 
ception, 


1. Quality of tone—New Radiorrons and new RCA Loud-f 


speakers mean perfection of tone never before achieved. 


2. Volume of tone—The new Radiotrons make possible tre- 
mendously greater volume of tone. 


3. Selectivity—The Super-Heterodyne is known to be the | 


most selective sec on the market, and this selectivity has been 
carried to an even greater degree of exactness. 


= - 


4. Range— Power amplification has brought #mproved distance ) 


reception. 


5. Simplicity— The new uni-concrol system ac last brings sin- 


gle control operation to complete, practical success. And some of 


the new Radiolas can be operated entirely on the house current $ 
without barteries—a final step in a series of achievements that 


pur radio today many strides ahead. 
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Radiola 28, 
uni-control Super: ‘Hetero 
dyne, extremely sclective 
It gives great volume on 
dry battenes, or if used 
with the Model rog Loug: 
speaker, all batteries can be 
replaced by 110 Volt, 60 
cycle A.C, hghting circuit, 
With 8 Radsotrons. $260 


cight-tube 


Radiola 20, an entirely 
new fve-tube, tuned radio 
frequency set, with regen- 
eration. Antenna type, with 
the new dry battery power 
Radiotron. Without acces- 
sores. . $102.50 
With 5 Radtotrons . $115 


Radiola Loudspeaker, 
Model 100, RCA Cone 
type, achieving new clarity 
and far wider tone range. 
Can be used with any racho 
receiver 


Be sure to see the new Ra- 
diolas and hear them demon- 
strated, Write today to the 
nearest RCA district oce 
for the booklet that describes 
the entire line in detail. 


RADIO CORPORATION 
OF AMERICA 


New York ee 


RA RCA-Radiola } 


MADE BY THE MAKERS OF RADIOTRONS” ' ` 
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The Best in Radio Equipment l 


This diagram shows the amplification curve 
ofthe new audio transformer. (A) shows the 
high amplification ofthe low tones. Straight 
line from (A) to (B) shows uniform amplifi- 
cation over the whole range. 


ERE’S anew audio transformer. that 
“lets through” the deep and the high 


tones—that gives an even amplification 


over the whole range. 


It amplifies at a high ratio of 1 to 5— 
without any transformer distortion. And 
its perfect amplification of the overtones 
gives mellowness and reality. 


Address, 200 Mt. Pleasant Are., 
Newark, N.J., for an intzresting took let 
describing Acoustics by Brandes. 


Prices slightly more west of the Rockies and in Canada 


EXPERTS IN RADIO ACOUSTICS SINCE 


The Type H—a horn of 
graceful lines and antique 
green and black finish. 
Great in volume—true in 
tone. Adjustable . $18 


. The Brandes Cabi- 
net Speaker of ma- 
hogany, finishedin 
walnutbrown. The 
same unit, quality 
oftone and even 
greater volume 
than the Type H 
$30 (ptetured below), 


The Brandes Cone—a 
truly decorative bit of 
furniture that conceals 
a remarkable speaker 
$38 (pictured above), 
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Wide World 


The High Place Occupied by POPULAR RADIO 
in the Radio Profession 


“I wisH to congratulate you on the work that Poputar Rapto 
has been doing. You have balanced the subject matter of the 
magasine remarkably well, maintaining a very dignified and re- 
liable scientific background, yet making it readable and of popular 
interest to the public. From personal expertence I know the skill 
which this involves. I wish to congratulate you also for the high 
place that your magazine has taken in the estimation of the radio 


profession.” SR Meg j- 


PRESIDENT, HAMMOND RADIO 
RESEARCH LABORATORY 
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Radio Apparatus Sorts Cigars by Color 


THE remarkable photo-electric cells, now coming rapidly into use in radio, 
especially for the broadcasting and reception of pictures, have been made to do the 
work of the human eye in selecting the lighter, the darker and the redder varieties 
of cigars. ‘A beam of light is reflected from the cigar into a photo-electric cell. 

This operates a relay which sorts the cigars into differently colored groups. 
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RADIOS NEWEST INSTRUMENT— 


The Photo-electric Cell 


In all the marvelous development of radio, one new 


device is 


essential—the photo-electric cell. 


This 


article describes how photo-electric cells are built and 
how our familiar friends, the electrons, operate them, 
much as they do the ordinary vacuum tubes of radio. 


By E. E. FREE 


HE rise of modern radio began with 
the perfection of the vacuum tube 
—one of the most remarkable and useful 
instruments ever devised by science, and 
the first one, with the exception of a 
few laboratory devices, in which free 
electrons were put to work for a useful 
purpose. The entire radio industry 
would collapse overnight if those tiny 
electrons which fly off from the hot fila- 
ments of our vacuum tubes went on 
strike and refused to behave any longer 
in the manner which we have grown so 
confidently to expect. 

Now another electron device is begin- 
ning to find uses in radio as well as in 
other industries. It, too, isa vacuum tube, 
although constructed and operated quite 
differently from the familiar detectors 
and amplifiers used in radio. 

It is called a photo-electric cell. 
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What the photo-electric cell does is 
to convert a light beam into a stream ot 
electrons. Or, to speak more exactly, 
the light beam which enters the cell starts 
off a stream of electrons, much as the 
heat of the filament of an ordinary radio 
vacuum tube starts the electrons to 
streaming from it and across to the plate. 
By means of photo-electric cells, ar- 
ranged with various other devices and 
accessories, it is possible to convert a 
light signal into an electric signal, or even 
to convert into audible sounds a regular 
vibration which has been carried by the 
light beam. 

Photo-electric cells are in use in nearly 
all of the modern systems of sending pic- 
tures by wire or by radio. 

These cells serve to convert the alterna- 
tions of the light which constitute the 
picture into electric alternations which 
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can be sent over the wire or superposed 
on an outgoing carrier wave. Similarly, 
photo-electric cells serve to translate the 
photographic record of the talking mov- 
ing picture back into electric oscillations, 
which may then be converted once more 
into audible sound. Again, the photo- 
electric cell is one of the very few relay 
devices which has practically no lag and 
no inertia. Finally, it is being applied 
rapidly to the measurement of the in- 
tensity and quality of light. 
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From a photograph Hae r Popucar RADIO 
INSIDE A PHOTO-ELECTRIC CELL 


This blank, into which the alkali metal has not 
yet been introduced, indicates the assembly of the 
paris shown in illustrations on following pages. 


POPULAR RADIO 


The basic principle on which the 
photo-electric cell operates was discov- 
ered long ago by the German physicist, 
Hallwachs, and is simple. It is merely 
that certain metals have the property 
of giving off electrons when the sur- 
face of the metal is illuminated. 

Under ordinary conditions, with the 
surface of the metal exposed to the air, 
this emission of electrons is impercep- 
tible. The electrons are lost in the vast 
swarm of air atoms which surround the 
metal. 

But if the metal is put in a vacuum 
and if a beam of light is then allowed to 
fall on it, the electrons are not stopped 
by the air atoms. They become quite 
perceptible. If some kind of a grid or | 
plate or other collector is put in the 
vacuum with the illuminated metal plate, 
the electrons may be collected on this 
and will give a quite measurable “plate 
current,” just as do the electrons which 
are driven off by heat from the filament of 
an ordinary vacuum tube. The electrons 
will continue to be given off and the cur- 
rent due to them will continue to flow so 
long as the beam of light continues to 
fall on the metal plate. 

Just as a dynamo is a machine for con- 
verting mechanical motion into electricity 
and as a telephone is a device for con- 
verting electric vibrations into the vibra- 
tions of sound, so the photo-electric cell 
Is an energy converter of another kind. 
It converts a part of the energy of light 
into electricity; that is, into free elec- 
trons. At present the best photo-electric 
cells make this conversion of light energy 
into electric energy only very inefficiently. 
Most of the energy of the light goes to 
waste. But even the dynamo is not a 
perfect converter of one kind of energy 
into another, and it was still less perfect 
in its early days when it had just been 
invented. It has been improved. Possi- 
bly the photo-electric cell will be im- 
proved no less. 

If it can be, there are some interesting 
possibilities. One of them is the utiliza- 
tion of sunlight. It is sunlight which 


THE PHOTO-ELECTRIC CELL 


Henry Miller 
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PHOTO-ELECTRIC CELLS ARE USED TO BROADCAST MOVING PICTURES 
This famous apparatus (already described in POPULAR Ranio), is employed by Mr. C. 


Francis Jenkins, of Washington, D. C., to send 


moving pictures by.radio. Photo-electric 


cells are used at the transmitting end, in order to translate the vartations of light and shade 
into electric vibrations which are then sent out as modulations on the radio wave. 


keeps the world alive. Solar energy 
raises the water from the sea to make 
the rain, it provides the power that 
drives the winds, it gives living plants the 
energy which they need to produce sugar 
and starch and fodder and wood. The 
total amount of sunlight and solar heat 
which falls on the earth is equivalent in 
heat value to the burning of 100,000,000 
tons of coal each minute for ever and 
ever. 

If we could but catch and use a small 
fraction of this power—if we possessed, 
for example, a really efficient photo-elec- 
tric cell, which would convert eighty or 
ninety percent of this solar energy into 
electricity—we would not need to worry 
any more about the exhaustion of the 
coal mines. Energy would be about the 
cheapest thing in the world. 


Unfortunately, no such boon is in 
sight. Even with the most efficient and 
modern types of photo-electric cell a 
beam of full sunlight falling on the cell 
will free only enough electrons to pro- 
duce a minute fraction of an ampere. 
The device is now, and probably will be 
for some time, a way of detecting light 
signals rather than a way of making prac- 
tical use of the energy in the light. 

This is so because the action of the 
photo-electric cell is essentially an atomic 
action and one in which only a small 
fraction of the atoms of the active metal 
are taking part at any one instant. Most 
of the modern photo-electric cells use, 
as the active metal, one of the so-called 
“alkali? metals, potassium, sodium, 
lithium, caesium or rubidium. 

All of these metals have atoms pos- 
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sessing, we believe, the same significant 
characteristic. One of the electrons of 
each atom is relatively far away from the 
center of the atom and is attached rela- 
tively loosely to it. It 1s as though our 
solar system had a number of planets 
close in to the sun and firmly held to 
it, while one lonely planet was away off 
in space, far outside the others and likely 
to be detached rather, easily from the 
rest of the group. 

It is probably these outer, loosely 
bound electrons of the atoms in the plate 
of potassium which are detached by the 
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light rays and which are responsible fer 
the photo-electric effect. 

So much has been written lately about 
the nature of atoms and the relations of 
electrons to them that everyone inter- 
ested in radio has a general idea of what 
they are like. Our potassium plate, for 
example, 1s not really smooth and solid, 
as it seems to be. It is really a rather 
open network of atoms, held near each 
other by their mutual electric and mag- 
netic attractions. Around the central 
body or “nucleus” of each atom there 
revolve a number of electrons, behaving 


HOW A PHOTO-ELECTRIC CELL IS CONSTRUCTED 
These pictures show a side view and a front view, respectively, of the type of photo-electric 


cell that ts called the ‘‘phototron.” 


This cell was developed by Mr. Samuel 


ten in the 


laboratories of the Photion Corporation in New York City. P indicates the plate on which 
the coating of active alkali metal is to be placed. G is the wire grid, tn front of the plate, 


which serves to collect the electrons. 


Two of the wires connect to the grid, the third one to 
the plate. os 


THE PHOTO-ELECTRIC CELL 


Radio Corporation of America 
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ANOTHER INVENTOR WHO USES PHOTO-ELECTRIC CELLS 


In the center is Mr. C. A. Hoxie, of the General Electric Company, demonstrating his 
apparatus for making sound records on a motion Pa fim. General Harbord, of the 
r. 


Radio Corporation of America, is at the left, and 


Sarnoff at the right. Mr. Hoxie's 


invention makes use of a photo-electric cell to re-translate the photographic record into 
electric vibrations and thence inlo sound. 


much as do the planets which surround 
our sun, except that the electron planets 
revolve in many different planes, not 
close to one plane as do the astronomic 
planets. In the atom of potassium there 
are nineteen of these planetary electrons. 

The size of these atoms and electrons 
is, of course, astoundingly minute. In 
that famous classic, “Alice in Wonder- 
land,” the fortunate Alice chanced to 
find, you remember, some magic medi- 
cires which made her shrink or swell 
at will. Suppose we had some of the 


shrinker and suppose we stood in front 
of the potassium plate of a photo-electric 
cell and used it. We would grow small 
enough to get inside the cell; then small 
enough to stand quite comfortably on one 
of the grid-like wires in front of the 
plate; small enough, finally, that we could 
begin to see the tiny atomic nuclei and 
the flying electrons surrounding them. 
When we got to this point we would 
be so small that it would take about a bil- 
lion of us, laid end to end, to make an 
inch. The entire population of the world 
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could come in with us into the photo- 
electric cell and still leave plenty of 
room for some new arrivals from Mars. 
To put it another way, if you were as 
small as that and if you walked off across 
the potassium plate at a speed correspond- 
ing to a swift walk of an ordinary-sized 
man, it would take you nearly forty 
years, walking continuously day and 
night, to walk one inch. | 
Small as you would be, the electrons 
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driven off from the potassium by the 
light beam would be much smaller still. 
They would look like grains of dust. As 
you stood close to the surface of the 
metal one of these dust grains would get 
loose once in a while from the atom to 
which it had been attached and would 
whiz past you. This would happen very 
seldom indeed, in comparison with the 
number of atoms present. Even in a 
very strong light, only one electron out 
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THE PHOTO-ELECTRIC EYE OF THE CIGAR SORTING MACHINE 
This is a part of the machine shown entire in the frontispiece of this issue. The cigar ts 


seen resting in the little trough in the center. 
receives light reflection from the cigar. 


In the box above ts a photo-electric cell which 
Different colors reflect different amounts and 


quantities of light, so that the cell can distinguish them automatically. 


THE PHOTO-ELECTRIC CELL 


| 
| 


From a photograph made for PopuLar RADIO 
A MODERN PHOTO-ELECTRIC CELL COMPLETE 
This ts the finished phototron, the internal parts of which have been shown in preceding illus- 


trations. 
edge of the plate. 
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Note the droplets of congealed potassium clinging to the supports and to the upper 
A thin coating of this metal covers the surface of the plate and forms the 


active material for the detection of any light ray eutering from the front of the cell and 
passing through the wires of the grid. This cell is equipped with a standard radio base. 


of many million atoms is detached each 
minute by the photo-electric action. The 
reason why the action is perceptible at 
all is simply that so many billions of 
billions of atoms are present in even the 
tiniest plate of potassium. 

Why the light drives out an occasional 
electron in this way from the assemblage 
of potassium atoms is one of the things 
that the physicists still do not know. It 
is well known, of course, that atoms can 
lose electrons in a number of ways. 

Suppose, for example, that a lot of 
atoms of potassium are flying around 


freely in a heated space, forming a potas- 
sium gas. The atoms will hit against one 
another frequently, just as sand grains 
do in a dust storm. Some of these col- 
lisions of one atom with another will be 
quite forcible; even more forcible, in 
proportion to size, than the collision of 
two high-speed express trains. It has 
been proved that such collisions occa- 
sionally knock off the loosely-bound 
outer electron, leaving the potassium 
atom minus one electron. It then pos- 
sesses one unbalanced unit of positive 
electric charge. a unit which was previ- 


404 


ously neutralized by the electron which 
has disappeared. This positively charged 
potassium atom is called an “ion.” 
Other things besides atomic collisions 
can make an atom lose an electron in 
this way. One of them is ‘light. An in- 
tense beam of ordinary light or of ultra- 
violet light or of X rays, sent into a 
mass of gaseous potassium atoms will 
produce some ionization. It will knock 
out electrons from some of the atoms. 
Doubtless something of this same sort 
takes place at the surface of the solid 
potassium in the photo-electric cell. The 
light waves come along and hit against 
some of the tiny atoms in the plate or 
against the individual electrons of these 
atoms. A few of the electrons fly off 
and produce the photo-electric effect. 


We do not yet know just what light © 


rays are. To say that they are ether 
waves does not help us much, for we 
know very little about the properties of 
the ether or even whether there really is 
any ether. Accordingly, we can only 
guess, very dimly, at what kind of inter- 
action takes place between the light ray 
which strikes the potassium plate and the 
electron which’ then escapes from that 
plate. Such guesses as there are have 
great interest for the physicist. They lie 
close, for example, to the present puz- 
zles of the quantum theory of light and 
to certain aspects of the famous Einstein 
theory of relativity. But they are not, at 
present at least, of much practical assist- 
ance in radio or in the understanding of 
photo-electric cells. 

For practical purposes what one needs 
to remember is this. When light hits 
against a plate of potassium or of certain 
other metals in a vacuum, electrons are 
given off from this plate. Within limits, 
the number of electrons thus given off 
per second is proportional to the intensity 
of the light. A grid, or some other de- 
vice, opposite to the illuminated plate is 
kept at a high positive potential relative 
to the plate. The electrons immediately 
seek this grid. They may be returned to 
the plate through a galvanometer, which 
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measures their number. This is the pho- 
to-electric current of the cell. It is pro- 
portional to the intensity of the light. 

One of the practical uses of photo- 
electric cells is to measure the intensity of 
light in this way. Starlight has been 
measured thus by the astronomers. Bot- 
anists have used the same device to 
measure the light needed by plants. 

More frequently, however, photo- 
electric cells are used to detect interrup- 
tions or variations in a light beam. Sup- 
pose, for example, that a light ray from 
an electric lamp is falling on a photo- 
electric cell, and suppose that you cut off 
this light intermittently by placing your 
hand in and out of the beam. You could 
telegraph dots and dashes in this way ; in- 
deed the military signalling instrument 
called the heliograph is so operated. 

If this dot-and-dash light beam falls 
on a photo-electric cell the cell will trans- 
late the dots and dashes into electric sig- 
nals. Variations of intensity in the light 
beam, without entire interruption, are 
similarly recorded by variations in the 
current from the photo-electric cell. The 
resultant currents can be amplified to any 
desired strength. Thus the varying light- 
record of the talking moving picture is 
made to operate a loudspeaker. Thus a 
code message may be telegraphed along 
a light beam. Thus the light of a star 
will make its own record of the instant 
at which it passes the cross-wires of a 
telescope, to mark the standard time. 

It is quite possible, even, that every- 
thing which we see is due to a photo- 
electric effect. Light which falls on our 
eye produces, we know, a change of some 
kind in the sensitive retina at the back 
of the eyeball. Many physiologists be- 
lieve that this change is a photo-electric 
change; that some constituent of the 
retina loses electrons under the influence 
of light, just as does the potassium plate 
of the photo-electric cell. 

The eye may be a living photo-electric 
cell. Turning the argument around, a 
photo-electric cell may serve, quite suc- 
cessfully, as a radio eye. 


THE RECTIFIER 
TUBE 


FIGURE 1: The Raytheon 
tube which makes possible 
this new device is a fila- 
e mentless tube of the famous 
“S” type. But ù has 
been developed so that a 
single tube utilizes both 
halves of the alternating 
current for rectification. 


HOW TO BUILD THE 


Raytheon Plate Supply Unit 


For years the radio world has been waiting for a really 

dependable method for obtaining a “B” source of sup- 

ply from the electric light wires in our homes. This 

article describes the new unit that is the first to solve 
this problem. 


By LAURENCE M. COCKADAY 


Cost or Parts: Not more than $45.00 
HERE ARE THE ITEMS You WILL NEED— 


A—Raytheon tube; paper condensers, 2 mfd. ; 

B—Acme Apparatus Company transformer D3 and D4—Tobe_ shielded, high-voltage 
for Raytheon plate-supply unit, type No. B-4; paper condensers, 4 mfd.; 

(See note on page 414) D5—Tobce shielded, high-voltage paper 

Cl and C2—Acme Apparatus Company 30 condenser, 1 mfd.; 
henry choke coils for Raytheon plate-supply D6 and D7—Tobe shielded, high-voltage 
unit, type No. B-2; (See note on page 414) paper condensers, .1 mfd.; 


Di and D2—Tobe shielded, high-voltage E—Fcderal socket, type No. 16; 
405 
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THE COMPLETE CIRCUIT DIAGRAM 


FIGURE 2: 


The hook-up for the plate supply untt. 


All the symbols for the instruments 


bear designating letters, which are used consistently in the list of parts, text and illustrations. 


F—Benjamin cleat receptacle, type No. 9401; 
G—Bradleyohm No. 10, 100,000 ohms; 
H—Bradleyunit resistance, 7,500 ohms; 
I—Electrad resistance mounting; 


HE development of so-called “B” 
eliminators during the past two 
years has been rapid. During that time 
there has been a great amount of experi- 
mentation in an endeavor to obtain a 
really satisfactory method for employing 
the alternating current as an energy 
supply for the plate circuits of vacuum- 
tube receivers. During this time there 


have also been some hundreds of such 
allied schemes made public for accom- 
plishing this end—some of them very 
successful and some of them not at all so. 

Heretofore the two main drawbacks 


J—hardwood baseboard, 7 by 20 inches; 

K—composition binding post strip, 1 inch by 
7 inches; 

L—small brass brackets (see Figure 9). 


to such a device have been: 

First: the inability to filter out all 
hum; 

Second: the short life of the rectifier 
tubes. l 

Of course, this second consideration 
applies only to plate-supply units that 
employ vacuum tubes as rectifiers. 

It is well known that the UV-201-a 
tube when used as a rectifier may be 
easily overloaded when employed in 
connection with a set that employs five 
tubes or more. This is especially true 
when the receiver uses no “‘C’’ batteries 


FIGURE 3: 


THE FRONT VIEW OF THE UNIT 
This picture shows the general location of the transformer. the Raytheon tube, 


the choke coils and the variable resistance. 
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and thus places a heavy current drain 
on the plate-supply unit. This causes 
excessive filament emission from the 
rectifying tubes and reduces their life 
to a mere 250 to 300 hours. This is, 
of course, unsatisfactory. 

There has been qn insistent demand 
from the readers of PorpuLarR RADIO 
during the past year to have our Tech- 
nical Staff tell them how to build a de- 
vice of this sort, but we have withheld 
publication awaiting the development 
of this new device until it had reached 
the stage where the first cost would be 
the last cost and where the tube would 
be a permanent thing and where there 
would be no possibility of an alternating 
current hum in any receiver to which 
it might be attached. 

This has finally been realized, and its 
application is due to the development 


of a remarkable new filamentless, double- 
wave rectifier tube—the Raytheon. 

This tube is pictured in Figure 1. 

The tube is the final development of 
the famous “S”? tube which has been 
for years popular among the amateurs 
as rectifiers in their transmitting sets. 
Mr. C. G. Smith, the inventor, has 
finally produced a tube which is about 
the size of the ordinary receiving tube, 
but which takes the place of two large 
rectifier tubes heretofore used. It really 
is two tubes in one but contains no 
filaments and operates by means of 
ionization. The tube has been given a’ 
conservative rating of 150 volts at 60 
milliamperes, taken from the output of 
the unit which will be described. Even 
on full load the full peak of the wave of 
the alternating current is rectified in. 
stead of being cut off as is the case of 
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FIGURE 4: 


THE REAR VIEW OF THE DEVICE 
This illustration shows the positions of the binding post strip, the fixed resistance, 
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the condensers and the porcelain cleat receptacle for connection to the A.C. mains. 
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the filament tube in which the load may 
cause the limited emission to cut off 
the current. 

The advantages of this tube for use 
in such a device are the following: 

1. Full-wave rectification; 
Filament-less operation; 

Long life;* 

High voltage output; 
High current output; 
Rugged construction; 
Compactness; 

. Uniform results. 

Since the development of the tube 
there has been a lapse of almost a year. 
During this time the design and func- 
tioning of numerous circuits have been 
under careful test and consideration. 


ONAN PWN 


* These tubes have been tested upwards of 10,000 hours 
at full load without any sign of deterioration. 
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THE WORKING DRAWING FOR CONSTRUCTION 


Ficure 5: This drawing gives the correct dimensions and spacing for mounting all the 
component parts of the plate supply untt. 


The final design, which has proven to 
be the most satisfactory, is the one which 
will now be described. 

By referring to Figure 2 it will be 
noticed that the tube A contains 2 
anodes and a single cathode. The tube 
is so arranged that when used in a stand- 
ard UV-20l-a socket the anodes are 
connected to the filament terminals and 
the cathode to the plate terminal, the 
grid contact being left open. The input 
to this tube is supplied from a step-up 
transformer that operates on 110 volts 
(alternating current) and that employs 
a split-secondary winding for applying 
half potential on each side of the tube 
through its prospective anodes. Stable 
operation of the rectifier is facilitated 
by means of two “buffer” condensers of 
low capacity which are designated on the 
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circuit diagram (Figure 2) as D6 and D7. 

The rectified full-wave current is then 
applied across the terminals of the con- 
denser D1 which voltage is then passed 
on through a large choke coil C1 and 
applied across the terminals of a second 
filter condenser, D2. The condensers 
act as voltage reservoirs and, as the 
choke resists variations in current, the 
voltage applied to D2 is very constant. 
The voltage across this condenser is then 
supplied through a second filter choke 
C2 and is stored up in the two larger 
condensers D3 and D4, which are con- 
nected in parallel and which act as the 
main reservoirs for the direct-current 
energy to be supplied to the tubes. The 
full voltage from the filter is then applied 
across terminals 1 and 3 which may be 
connected directly to the plate terminals 
of the amplifier tubes. Terminal 3 is 
about 90 to 105 volts positive and 
terminal 1 is negative. For reducing the 
voltage for use on the detector a suitable 


high-resistance G is inserted in series with 
the high potential line and another fixed 
resistance H is used directly across the 
plate circuit of the detector tube which 
may be connected between terminals 1 
and 2, where 2 would be positive. These 
two resistances act as a potentiometer. 
A bypass condenser, D5 of 1 microfarad 
is placed across these two terminals to 
allow audio and radio-frequency cur- 
rents to pass in the plate circuit of the 
detector without diminution. The re- 
sistance of the fixed unit H is rather low 
so that the plate-current variation of the 
detector tube is only a small part of the 
current flowing through H. This elimi- 
nates any trouble from a change in the 
dynamic operation of the detector tube 
through varying currents flowing through 
the variable resistance G, which other- 
wise might vary the voltage drop across 
G over wide limits that would be dan- 
gerous to quality reproduction. The 
unit is absolutely stable in operation, is 
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HOW THE UNIT LOOKS FROM THE LEFT 


FIGURE 6: 


In this picture of the input end of the unit the porcelain receptacle will be 


seen connected directly to the two left-hand input terminals of the transformer. 


permanent and will give perfect satis- 
faction to prospective builders who 
follow the details of construction that 
are given here. 


Parts Used In Building the Unit 


In all the diagrams in this article each part 
bears a designating letter; in this way, the pros- 
pective builder of a set may easily determine 
how to mount the instruments in the correct 
places and connect them properly in the electric 
circuit. 

The same designating letters are used in the 
text and in the list of parts at the beginning of 
the article. 

The list of parts there given incudes the 
exact instruments used in the unit from which 
these specifications were madz ap The experi- 
enced amateur, however, will be able to pick out 
other reliable makes of instruments which may 
be used with equally good results. But we 
recommend that the novice follow the list, as 
the diagrams in this article will tell him exactly 
where co bore the holes and exactly where 


to place the connections in wiring up. 

If instruments other than the ones listed are 
used, the only change that will be necessary will 
be the use of different spacings for the holes 
that are to be drilled in the panel for mounting 
the instruments. 


How to Construct the Unit 


After procuring all the instruments and 
materials for building the unit, the experimenter 
should prepare the baseboard J. This should 
be made of one-half inch oak and cut to the 
size of seven inches by twenty inches as shown in 
Figure 5. When this has been done the base- 
board should be dried out thoroughly by placing 
in an oven or in a warm place for a few hours 
and fastened securely under heavy weights to 
prevent warping ‘Then it may be given a coat 
of shellac. hen it has finally dried, the in- 
struments should be mounted upon it. 

First of all, mount the lighting socket F in its 
correct position by means of two wood screws 
as shown in Figures 4, 5, 6, 7 and 8. After this 
has been done fasten the transformer B in its 
proper position by means of four screws. 
sure that the output terminals are facing to- 
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FIGURE 7: 


HOW THE UNIT LOOKS FROM THE RIGHT 
This diagram shows the output end of the device with the binding post 
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strip and the two resistances for obtaining a variable detector voltage. 


wards the left as in the plan view, Figure 5. 
Then mount the two condensers D6 and D7 
in their respective positions by means of four 
wood screws as shown in Figures 3, 4 and 5. 
The two chokes C1 and C2 may next be placed 
in their r tive positions as shown in the 
three same Figures. 

Notice that the two middle mounting-flaps 
of the chokes C1 and C2 are placed one over the 
other so that only two screws are used between 
the two chokes for mounting instead of four, 
making a total of six screws for mounting the 
two chokes. (See Figure 5.) 

Now, fasten the Bradleyohm G in its position 
by screws inserted through the holes under- 
neath the knob which extends right through the 
instrument. | 

The next job will be to mount the two con- 
densers D1 and D2 into position as shown in 
Figure 5. They may be mounted with two 
screws to each instrument. 

Next, do likewise with the two condensers, 
D3 and D4. The flaps for mounting these con- 
densers may be bent into the correct position 
as shown. When this is done finish mounting 


the condensers by placing D5 in its position 
and making fast by two more wood screws. 
Then place the resistance mounting I in place 
and attach to the sub-base with a screw in the 
same manner. Insert the fixed resistance H in 
its terminals. 

Next, on the construction program will be 
the preparation of the binding-post strip K. 
This should be cut from hard rubber and drilled 
as shown in Figure 9. When it has been drilled, 
cut and bend the two brackets L as shown in 
Figure 9 and drill them for the screw holes that 
fasten to the strip and also to the sub-base. 
After they have been connected to the strip by 
means of two machine bolts and nuts the whole 
assembly may be tightened to the sub-base as 
shown in Figures 4, 5, 6 and 7 with two sturdy 
wood screws. The binding posts 1, 2 and 3 
may then be attached and firmly tightened. 

The last job will be to mount the socket E 
in its correct position as shown in Figure 5 with 
the socket slot pointing towards the left as 
denoted by the small black portion of the rim 
in the drawing. This is extremely important. 

When this work is completed the unit is 
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THE PICTURE WIRING DIAGRAM FOR CONNECTING UP THE 
INSTRUMENTS 


FIGURE 8: All the instruments have been drawn in their approximate positions. 


The 


heavy black lines show the exact way to run the wires for connecting up the instruments. 


ready to be wired up and connected in the circuit. 


How to Wire the Unit 


The mechanical and electrical design of this 
device have been worked out with extreme care 
through many months of experiment and test. 
The whole unit is self-shielding and it is due to 
this as well as the electrical design of the filter 
circuit that there is no hum produced in the 
receiving set to which it is attached. 

It is recommended that all wiring be done 
with an insulated, solid, round bus-wire.* 

In wiring up refer constantly to the picture 
wiring diagram in Figure 8. Notice that in 
this arrangement of parts the alternating cur- 
rent as applied to the socket F is isolated from 
the output as obtained from terminals 1, 2 and 
3 on the connection block K. The alternating- 
current transformer B is also fully shielded from 
the output. Notice that the cases of the trans- 
formers and the chokes and all the condensers 
are connected together on the negative side 
of the direct-current voltage which is on the 
center tap of the transformer and the binding 

* The type of bus wire used in all of the experimental 


set-ups ‘and in the model which is being described was 
**Celatsite.” 


post No. 1. This pro:ides full electrostatic 
shtelding throughout. 

Start wiring by making the two connections 
from the socket F to the two low-voltage termi- 
nals of the transformer B. These are the two 
binding posts that should ordinarily be used with 
the ordinary set that requires about 90 volts 
or so. Where 125 to 135 volts is necessary, the 
wire that goes to the center terminal may be 
disconnected and attached to the far terminal 
(looking at the baseboard as shown in Figure &); 
this results in a larger voltage ratio in the trans- 
former with a correspondingly higher plate volt- 
age applied to the set. 

Next, run two wires from the outside secondary 
terminals of the transformer B to the outside 
terminals of the condensers D6 and D7 and 
extend these two wires over to the two right-hand 
terminals of the socket E.* 

Next, join the two adjacent (inside) terminals 
of the condensers D6 and D7 by a wire that also 
goes to the middle terminal of the secondary of 
the transformer B. Extend this same wire to 


* Right-hand and left-hand and front and_back as 
applied to wiring refer to the diagram in re 8. 
Front being the closest to the observer and b being 
the side of the instruments turned away from the ob- 
server. 
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the screws that fasten to the metal cases of the 
transformer B and both of the condensers D6 
and D7. Also run this wire over to the cases of 
the condensers D1, D2, D3, D4 and DS. An 
extension of this wire should run to the front 
terminals of D1, D2, D3, D4 and D5 and also 
to the binding post No. 1 and the front terminal 
of the resistance mounting I. (See Figure 8.) 
Another extension of this ground lead should go 
to the front middle screw that fastens the two 
chokes C1 and C2 to the baseboard. 

In making connection to the cases it will be 
necessary to file the metal lugs bright and shiny 
and then fasten the mounting screws down 
tightly and make soldered connections to them. 

The next job will be to connect the two left- 
hand terminals of the socket E together by a 
wire and run one extension to the back terminal 
of condenser D1 and another extension to the 
right-hand terminal of choke Cl. Then join 
the left-hand terminal of choke C1 to the right- 
hand terminal of choke C2 by a wire and run 
an extension from here to the back terminal of 
condenser D2. The left-hand terminal of choke 
C2 may then be attached by a wire to the two 
back terminals of condensers D3 and D4 and an 
extension run from this wire over to the left- 
hand terminal of the variable resistance G and 
also to the high-voltage binding post No. 3. 

Next, run a wire from the back terminal of 
the fixed resistance mounting I over to the right- 
hand terminal of the variable resistance G and 
then run an extension from this point to the 
back terminal of the condenser D5, running a 
wire from there on to the binding post No. 2. 
This completes the wiring of the unit. Be sure 
that you have done it exactly as shown in 


Figure 8. 


Check over your connections a number of 
times to be sure that you have made no mistakes. 
If you make every connection exactly as shown 
you will have no trouble in getting the unit to 
work properly. In doing your wiring job remem- 
ber that care and neatness will enable you to do 
an efficient job. Don’t hurry, but take it easy. 

All of the instruments are marked with desig- 
nating letters so that you should not make any 
mistakes. 


How to Install the Unit 


After the wiring has been completed the unit 
is ready to be installed and placed in operation 
so that it may furnish the direct current necessary 
for operation of the receiver that it is to be used 
in conjunction with. Place the unit in the radio 
table or cabinet where you have previously kept 
the “B” batteries in a position as shown in the 
photograph on page 406 with the transformer, the 
chokes and the adjustable Bradleyohm pointing 
toward you. Be sure that it is at least one foot 
distant from the receiver. 

Next obtain a double-conductor cord with an 
ordinary light socket plug and jack attached to 
each end. 

It is advisable to obtain about 15 feet of 
standard lamp cord and two lamp socket plugs 
for this purpose. Attach one of the plugs to 
each end. Then screw the detachable part 
of one plug into the Benjamin socket F on the 
plate-supply unit, and screw the detachabie 


_ part of the other end of the cord into an ordinary 


lamp socket. When both ends of the cord are 
plugged in a connection will be made direct from 
the lighting line to the unit which will follow 
standard electrical practice and insure you 
against any possibility of fire or short-circuit. 
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DETAILS OF THE CONNECTION BLOCK AND SMALL BRASS BRACKETS 


FIGURE 9: 


This drawing gives the necessary data for making the insulating strip on 


which the binding posts are mounted. It also gives the dimensions for making the brackets 
that are used to fasten the strips to the base. 


Of course, the lighting socket fixture where you 
are taking off the juice should be turned off. 

Next connect binding post No. 1 on the unit 
to the terminal of your radio receiving set that 
is marked “B” battery minus (—). 

Then connect binding post No. 2 on the unit 
to your detector “B” battery plus (+) binding 
post on the receiver. Next connect binding 
post 3 on the unit to the amplifier “B” battery 
plus (+) binding post on the receiver. The 
unit is now ready to furnish a pure direct current 
(wholly unmodulated or without hum) to your 
receiver.* 

Now turn on the rheostat and light your tubes 
to their correct brilliancy as you have in pre- 
ceding times. Then turn on the switch at the 
light socket and your Raytheon plate-supply 
unit will start to function. 

Next adjust the small knob on the variable 
resistor G until you get the correct plate voltage 
for the detector tube. It is best to set this at a 
rather high setting (turned out three-fourths of 
the way) and then tune in a station, after which 
the maximum signal strength and quality can be 
adjusted for with G. There are no further ad- 


$ Be sure that the filament circuit of your receiver 
is grounded somewhere in the hook-up. 


justments to be made on the unit and it will give 
you steady satisfaction for years. In fact, it 
should last you permanently unless you break 
the glass bulb of the tube. 

To turn off the Raytheon unit, all that is 
necessary is to switch off the current at the 
socket as you would ordinarily do with a floor 
lamp or an electrical toaster. ere is no upkeep 
beyond the expense of the extremely small cur- 
rent drawn by the transformer which is 
negligible. l 

If all the instructions that are given in this 
article are followed minutely, even a beginner 
can build this unit and obtain very fine and en- 
joyable results both on local and distant recep- 
tion. 

* The following manufacturers have been supplied with 
the design and also have placed on the market their own 
transformers and choke coils for use with the Raytheon 
piate-supply unit. All of these instruments have been 

uilt into the same type of unit in Poputar Rapio 
LABORATORY as that described here, and they have all 
been approved for use in this circuit. This means that 
the experimenter may choose any of these makes accord- 
ing to his preference: 

General Radw Co.; 

chokes type No. 366; 

Jefferson Electric Co.; transformer type No. 355 and 

chokes type No. 356; 
Dongan Electric Co.; transformer type No. 509 and 
chokes type No. 514. 


transformer type No. 365 and 


Cockaday’s Newest—and Best—Receiver 


OnE of the centers of attraction at recent national radio shows was the 


newly developed Cockaday receiver. 


Judging from the interest shown in a 


model of this new development (which incorporates the principle of the Four- 
circuit Tuner with unified control and incorporating radio-frequency ampli- 
fication as well as distortionless resistance-coupled amplification), it will be 
the most popular home-made receiver of the year 1926. 

In this receiver, the name and description of which will be published in 
the December issue of PopuLar RaDio, the designer, while retaining all of 
the fine characteristics of the old Four-circuit Tuner, has made use of some of 
the newest and most important developments that have been made during the 
last year for obtaining better sensitivity, more selectivity and purer reproduction. 
The receiver will operate on any antenna between 10 feet and 200 feet in 
length—and mey be built by the experimenter at a cost for parts not in excess 


of $60.00. 


From a photograph made for Poputar Rapio 


HOW TO SCALE OFF THE ANSWER TO YOUR PROBLEM 


With the position of the known specifications found on the chart on the opposite 
page, tt 1s a simple matter to find the unknown specifications with no other help than 
that of a ruler and a good eye. 


A MEASUREMENT CHART 


FOR ESTIMATING THE INDUCTANCE OF A SINGLE-LAYER COIL 
ARTICLE NO. 12 


This article gives the amateur a quick method for determining the mechan- 

ical and electrical specifications of coils that are required for a certain band 

of wavelengths with specified sizes of condensers—thereby eliminating much 
loss of time in experimenting by the “cut-and-try” method. 


By RAOUL J. HOFFMAN, A.M.. 


N designing a radio circuit to cover To simplify the formula we have re- 

a certain band of wavelengths using placed the curve 4 by the straight line 
a condenser with a maximum and mini- B, which after evaluation will follow 
mum capacity, the amount of inductance the equation. 
may be readily ascertained and thus the 
tapping of the coil may be eliminated. 

In the following simplification of the and by transposing equation No. 2 into 
well-known formula of Nagoaka, No. 1 and by substituting for the 
metric units, the British units in inches 
we will have, the inductance 


L denotes the inductance in microhen- L=.0033VTy. 3) 

rys, d the diameter, n the number of 

turns to the inch, / the length of the wherein / denotes the total length of the 
coil and K the correction factor depend- wire used and n the number of turns to 
ing on the relation of l/d shown by the the inch. 

line A on the accompanying chart. Looking at the chart we see that the 
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How to Make Resistance Measurements 


The next article of this series will explain how to make resistance measure- 
ments to determine the proper rheostat to employ in your receiving set 


for the multiple control of tubes. 


The value of the multiple control idea 


lies in the fact that it reduces the number of variable contacts in a filament 


circuit. 


A measuring chart will accompany this article. 


Besides, there 


will be a graph that will give tube data that any fan should be glad to get. 


line B is within 3 percent of the line 4, 
when the diameter of the coil is not 
larger than ten times the length and not 
less than seven-tenths of the length, 
which is within the limits of practical 
design. 

Drawing a line C parallel with line B. 
we will have a point D on line 4 which 
denotes the maximum possible induc- 
tance for the same length of wire, which 
will be reached when the diameter is 
two and a half times the length of the 
coil. 

The alignment chart shown will be a 
substitute for equation No. 3, when you 
connect the number of turns on scale 
No. 1 with the total length of the wire 
on scale No. 2 and read the inductance 


at the intersection on scale No. 3 in 
microhenrys. 

To find the total length of wire on a 
coil, connect the total number of turns 
on scale No. 4 with the diameter of the 
coil on scale No. 5 and read, at the in- 
tersecting point on scale No. 6, the total 
length in inches or feet. 

Example: To find the inductance of 
a coil 3 inches in diameter with 75 turns 
of No. 22 DSC wire closely wound, con- 
nect 75 on scale No. 4 with 3 on scale 
No. 5, and the length of 700 inches on 
scale No. 6; then connect No. 22 on 
scale No. 1 with 700 on scale No. 2 and 
you will find that the line intersects 
scale No. 3 at 345 microhenrys which 


is the inductance of the coil. 
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DIAMETER DIVIDED BY LENGTH OFCDIL 


HOW THE MATHEMATICAL BASIS FOR THE 
MEASUREMENT CHART IS DETERMINED 
This graph shows how the formula of Nagoaka was plotted and modified to find 
the lines B and C which are sufficiently accurate for the practical use of the measur- 
ing chart on the opposite page. 
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THIS IS THE CHART THAT CALCULATES FOR YOU 


The text of this article tells you exactly how to determine the inductance of single- 

layer coils. This chart can be used for estimating inductances of practically all 

coils that are now in general use in radio receiving sets. It can only be used accu- 
rately, howei, for solenoid types of inductance coils. 
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A SPECIMEN FREQUENCY TUNING CHART 


FIGURE 1: 


This chart shows exactly how to set the dials of a standard neutrodyne receiver 


for any specific frequency within the broadcast range. 


NEW METHODS OF: 
Calibrating Your Receiver 


This article describes a method for preparing charts for your receiver that 
will tell you exactly where to set the dials for any station, the wavelength or 


frequency of which you already know. 


One of these charts will give you a 


permanent record of the dial settings for all the stations that are listed in the 
call book. 


By MORRIS 


O one can deny that a good deal 

of the fascination of radio comes 
from receiving the programs of distant 
stations. 

The fad of spotting numerous stations 
merely for the purpose of hearing the 
announcer is not to be commended; 
nevertheless, it is true that, given two 
equally enjoyable programs, nearly 
everyone prefers to listen to the one that 


Note: This article has been approved for publication 
by the Bureau of Standards. 


S. STROCK 


comes from the greater distance, al- 
though it may not be received as well. 

A tabular record of stations heard is 
often used to assist in resetting the dials 
of the receiving set to a particular broad- 
casting station. This method requires 
the locating of each individual station. 
Sometimes the dial settings that corre- 
spond to the frequency or wavelength of 
a new station can be estimated from the 
table, but this is usually unsatisfactory 
in the case of distant stations. 
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WAVELENGTH IN METERS 


A NEW METHOD OF CALIBRATING 


A second method of finding the dial 
settings that correspond to the fre- 
quencies of broadcasting stations, con- 
sists in locating a few stations that have 
a uniform separation over the broadcast 
frequency band and then in plotting 
curves from this data. The curves fur- 
nish a graphical method of obtaining the 
dial settings corresponding to a given 
frequency. Typical curves are shown 
in Figure 1. One curve is plotted for 
each frequency control dial on the re- 
ceiving set. Curves plotted to wave- 
length instead of frequency have the 
form shown in Figure 2. 

Although this method is pretty gen- 
erally known, it is not widely used. This 
may be due to the fact that the plotting 
and reading of curves appears difficult 
to the non-technical man. It is also 
probable that the advantages of this 
method are not generally appreciated. 
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These advantages are: 

(1) The elimination of hunting for 
new stations; 

(2) The maintaining of a permanent 
calibration for the receiving set. 

In explanation of the first point it may 
be stated that when curves are employed 
with sets that have a high degree of 
selectivity, one may often locate a distant 
station which normally would not be 
heard. 

The importance of the second point is 
evident when one considers the recent 
changes in frequency assignments to 
broadcasting stations and the difficulty 
of relocating these stations on the re- 
ceiver dials. With the aid of curves, the 
dial settings that correspond to a new 
frequency assignment can be immediately 
determined. 

It is the purpose of this article to 
describe the method of obtaining and 


OU. SETTING 
A CHART THAT INCORPORATES A TUNING RECORD IN WAVELENGTH 


FIGURE 2: 


This gives you at a glance the correct dial settings for any of the wavelengths 


that lie within the present broadcast waveband. The text o 4g pide! explains how to make 
these charts and how to use t 
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using accurate calibration curves. In 
this, the use of certain -stations which 
maintain a constant frequency close to 
their assigned values 1s suggested. These 
stations, which are known as ‘Standard 
Frequency Stations,” are listed each 
month in the Department of Commerce 
Radio Service Bulletin.* The data given 
on page 422 (with the addition of a wave- 
length column) are taken from a recent 
issue of that publication. 

These stations are measured regularly 
at the Bureau of Standards, and as 
shown in the table, have extremely small 
deviations. In all probability there are 
many other broadcasting stations that 
maintain frequencies close to the assigned 
values; the stations in this list are, how- 
ever, of known reliability. If the broad- 
cast listener is able to receive all of the 
Standard Frequency Stations they will 
enable him to obtain reliable curves 
which will assist in adding distant sta- 
tions to the radio log. 

As many stations deviate somewhat 


from their assigned frequencies, they will 
* Obtainable from the Superintendent of ar iad 


Government Printing Office, Washington, D. C., for 
25 cents a year. 
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not always be found on the receiver dials 
at the exact settings indicated by the 
curves. Since, however, the deviations 
may be in either direction, the calibra- 
tion curves obtained from Standard Fre- 
quency Stations will follow what may be 
termed a mean path between the dev- 
ating stations and consequently, a mini- 
mum error will be introduced in obtain- 
ing the dial settings. 

The importance of using Standard Fre- 
quency Stations for obtaining curves in- 
creases in direct ratio with the selectivity 
of the receiving set. 

Sets that have a high degree of selec- 
tivity are generally also very sensitive, 
and in the eastern part of the country 
should permit reception of all Standard 
Frequency Stations. Sets of moderate 
sensitivity and selectivity may not be 
capable of picking up all of these sta- 
tions. These sets will not permit of 
extremely close dial settings; their cali- 
bration curves will be slightly less accu- 
rate; consequently it is not so necessary 
to depend entirely upon the Standard 
Frequency Stations for obtaining these 
curves. | 
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A STANDARD NEUTRODYNE 
This is a receiver that was used in making up the chart shown in Figures 1 and 2. 
The dials marked 1, 2 and 3 correspond with the curves which are also marked with the same 
designating numbers so that the operator may know exactly at what settings they should be 
adjusted for various wavelengths or frequencies. 


FIGURE 3: 


A NEW METHOD OF CALIBRATING 
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= INKING IN THE CURVE _ 


FIGURE 4: 
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This photograph shows how the various points that have been plotted on cross- 


section paper are connected with a smooth curve line which is guided by a setof French curves. 


Owing to the fact that frequency allo- 
cations to broadcasting stations are de- 
termined by a uniform separation of ten 
kilocycles, the use of kilocycles in plot- 
ting and reading curves offers the advan- 
tage of simplicity; but as broadcasting 
stations are generally listed in meters, 
it will be necessary to make conversions. 
These conversions are easily made and 
the small amount of time required to do 
this will be found worth while. To 
change meters to kilocycles or to change 
kilocycles to meters, divide either quan- 
tity into 300,000. In the former con- 
version, the resulting number of kilo- 
cycles which is nearest an even multiple 
of ten should be chosen. 

Figure 1 shows three curves obtained 
from the Standard Frequency Stations 
by the use of a neutrodyne set, a picture 
of which is shown in Figure 3. 

In this set it so happens that curves 
for dials 1 and 3 are practically identical. 

Figure 2 shows curves for the same 
receiving set that uses wavelengths in- 
stead of frequencies. As the curves fur- 
nish a permanent calibration, attention 
should be given to all features of the re- 
ceiving installation which might cause a 


change in the dial settings for a particular 
frequency. In general it will be neces- 
sary to see that the receiving antenna 
and ground wire are permanently in- 
stalled and even the question of approx- 
imately constant “B” battery voltage 
and filament currents should be given 
some attention unless it has been defi- 
nitely ascertained that these factors will 
have no effect upon the calibration of the 
receiving set. 

This is the method employed for ob- 
taining and for using the curves in Figure 
1, although using the dial settings for the 
neutrodyne set, is applicable to all types 
of receiving sets. 

The dials of the receiving set were 
carefully adjusted to obtain a maximum 
signal from each Standard Frequency 
Station, giving data as shown on page 422 

These observations represent the aver- 
age of several trials. Care was taken to 
read the dials with the eye of the ob- 
server directly in front of the zero 
markings. 

The plotting of curves from the data 
obtained from the receiving set requires 
care, as the dial settings for the various 
broadcasting stations are obtained from 
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these curves. A rather detailed de- 
scription of this process is, therefore, 
required. The cross-section paper used 
for this purpose should be accurately 
divided into small squares, preferably 
not larger than about one millimeter. 
Paper with larger subdivisions than this 
may be used, but this will require a sheet 
of rather inconvenient size in order to 
obtain an accurate frequency or wave- 
length scale. 

The vertical scale, representing fre- 
quencies of wavelengths, is chosen so 
that the smallest square or division 
represents not more than five kilocycles 
or two and one-half meters. 

The horizontal scale, giving dial 
settings, should be so chosen that the 
slope of the curve will be approximately 
45 degrees. 

The curve shown in Figure 1 was 
plotted on cross-section paper divided 
into one-millimeter squares. On the 
vertical axis, one millimeter represents 
five kilocycles, and one the horizontal 
axis, two millimeters’ represent one 
division on the receiver dials. 

The following explanation shows the 
method of plotting points on the curve 
sheets: 

The frequency or wavelength of the 
broadcasting station is located on the 
vertical axis and the corresponding dial 
settings are located on the horizontal 
axis. A light horizontal line, AB 
(Figure 1), is drawn through the fre- 
quency point and vertical lines CD and 


| 
C’D’ are drawn through the points on | 
the horizontal axis representing the dial 
settings. These lines must be care- 
fully located so as to determine accur- 
rately intersecting points O and 0’. 
Other points are located in the same 
manner. 

These points are to be joined with 
smooth even curves. For this purpose, 
celluloid curves of the type shown in 
Figure 4 are most satisfactory. In lieu 
of this, one may use a piece of rubber 
insulated copper wire of sufficient stiff- 
ness to remain in any desired shape. | 
The wire is first straightened and then 
carefully bent to the required curva- 
ture, as the eye is a fair judge of the | 
uniformity of curved lines, it is even 
possible to sketch in the curves de | 
termined by the plotted points in free- 
hand fashion. The inaccuracies in- | 
volved by this process will be greatly 
reduced when the points are plotted to | 
a larger scale than previously mentioned. 
The adoption of any of these methods 
does not warrant a lesser degree of care 
and accuracy in locating the required 
points. | 

The explanation given below assumes 
that the curves are drawn with the aid 
of curves forms and inked in with a 
draftsman’s ruling pen. It will also be 
of assistance in obtaining reliable curves 
when some other method is employed. 

The curve forms are so choosen that 
the edges approximate the curves de 
termined by the points. In starting the 


Assigned Assigned Aay N umber a 
, , frequency wave- by of assigned 
Station Location (kilo- length measure- times frequencies 
cycles) (meters) ments measured noled in 
(months) measure- 
menis 
WEAF | New York, N. Y.......... 610 491.5 3 35 0 
WCAP | Washington, D.C......... 640 468.5 18 81 | 
WRC Washington, D. C......... 640 468.5 15 61 1 
WSB Atlanta, Ga... .. 0 as 700 428.3 18 70 l 
WGY Schenectady, N. Y........ 790 379.5 21 115 l 
WBZ Springfield, Mass.......... 1900 333.1 11 29 1 
KDKA | East Pittsburgh, Pa........ 2970 309.1 l 


THIS TABLE GIVES A LIST OF STANDARD FREQUENCY 
BROADCASTING STATIONS. 


A NEW METHOD OF CALIBRATING 
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A REGENERATIVE RECEIVER 


FIGURE 5: 
length control C and the regeneration control 


The chart shown in Figure 6 ae 


orates the dial settings for the wave- 
his is a more difficult type of receiver to 


chart, although it is readily accomplished if the details of .the text are followed closely. 


curve, the celluloid form is fitted to at 
least three points. The curve is then 
drawn only part way to the third point, 
and the celluloid form is readjusted so 


that it exactly coincides with a portion. 


of the curve previously drawn and so 
that it includes at led&t two two addi- 
tional points. 1 


This method is illustrated in Figure: 4, 


in which the heavy line represents the 
inked portion of the curve, the double 
line represents the curve as previously 
drawn in pencil, and the arrow repre- 
sents the point where the inked line is 
stopped preparatory to shifting the 
celluloid form before it begins to diverge 
from the pencilled curve. 

The curves may be accurately ex- 
tended beyond the limiting points de- 
termined by the Standard Frequency 
Stations provided a uniform rate of 
curvature is adherred to. 

The use of the completed curves to 
determine the dial settings on the receiv- 
ing set corresponding to- the-frequencies 


of broadcasting stations is similar to the 
procedure used in plotting points for 
the curves. From a point on the verti- 
cal axis (Figure 1) representing a fre- 
quency of say, 650 kilocycles, a horizon- 
tal line is projected to the right until 
it intersects. the curves. From these in- 


‘ tersecting points vertical lines are pro- 


jected downward, giving points of 
interseétion ‘with the horizontal: axis, 
49 and 55.5, which determine the dial 
settings for 650 kilocycles. 

The data obtained in this manner 
should be recorded in a table giving the 
broadcasting station, the frequency, 
and the dial settings corresponding to 
that frequency. 

When the dials of the receiving set 
are adjusted according to this data, it 
will in some cases be necessary to make 
only slight changes in the settings in 
order to obtain signals of maximum in- 
tensity. This condition will generally 
be caused by a slight deviation of the 


broadcasting station from its assigned 
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frequency. In the event of a station 
being assigned a new frequency, the new 
dial settings can be immediately deter- 
mined from the curves. 

Although these instructions are based 
upon curves for the neutrodyne set, 
the ideas there given apply to various 
kinds of receiving sets. Circuits that 
employ regeneration will usually show 
an appreciable change in the setting of 
the tuning dial for a particular broad- 
casting station when the dial controlling 
regeneration is readjusted; hence it is 
desirable to consider certain refine- 
ments in obtaining and using calibration 
curves for such sets. 

Some objection may be raised as to 
the necessity of plotting curves for 
receiving sets which may be made to 
generate, as in the operation of such 
sets it is a simple matter to locate broad- 
casting stations by the whistles produced 
with the carrier waves. As this method 
results in interference to other receiving 
sets it is objectionable on that score. 
It is also true that if one has a dial 
setting obtained from a curve, he is 
more apt to wait for that particular 
station, provided it is reasonably certain 
that the dial setting is correct. In using 
calibration curves for receiving sets of 
the regenerative type, distant stations 
may usually be located without the 
production of disturbing whistles. This 
result is secured in the method de- 
scribed below. 

Figure 5 shows a regenerative set 
having an untuned primary circuit with 
fixed coupling to the secondary. The 
range of broadcast frequencies is covered 


Warelength tn 
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Frequency in 
kulocycles 


Station 
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by the condenser dial, C. The small 
knob directly below this dial is used 
to obtain a fine adjustment by friction 
with the edge of the dial. Dial B con- 
trols regeneration. The calibration 
curve obtained from this set is shown in 
the upper part of Figure 6. The lower 
curve shows the approximate variations 
in settings of dial B with settings of 
dial C giving maximum regeneration. 
This second curve represents a mean be- 
tween the points as plotted, it being im- 
practical to obtain these points ac- 
curately. 

To obtain the points for these curves, 
dials B and C were carefully set to an 
approximate maximum signal from the 
broadcasting station. Dial B was then 
carefully readjusted until the best posi- 
tion was found for maximum regenera- 
tion without oscillation. This process 
required a slight readjustment of dial C. 
The settings of the two dials were then 
recorded together with the assigned 
frequency of the broadcasting station. 
Dial settings for other broadcasting 
stations were obtained in the same 
manner. 

After the settings of dials C and B 
were determined for the Standard Fre- 
quency of other broadcasting stations, 
the points were plotted on cross-section 
paper in a manner similar to that de- 
scribed. The method-of locating the 
points for the two additional curves was 
as follows: 

The settings for dials C and B for a 
broadcasting station of 900 kilocycles 
were found to be 29 and 83 respectively. 
From the 900-kilocycle point on the 


A SAMPLE TABLE THAT MUST BE PREPARED IN PREPARATION 
FOR THE CHARTS. 


A NEW METHOD OF CALIBRATING 
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THE TUNING CHART FOR A REGENERATIVE RECEIVER 


FIGURE 6: 
receiver shown in Figure 5. 


These two curves give the dial settings for the dials B and C of the regenerative 
The upper curve gives the setting of the dial B in frequency and 


the lower curve gives the corresponding setting of the dial C. 


vertical axis (Figure 6) a horizontal 
line EF was drawn to the right and a 
vertical line was drawn up from a pcint 
on the horizontal axis corresponding 
to a dial setting of 29. This determined 
a point, S, for the upper curve. The 
vertical line was then extended down- 
ward below the horizontal axis. From 
a point on the lower vertical axis cor- 
responding to a setting of 83 for dial 
B, a horizontal line was drawn to the 
right, giving an intersecting point, T. 

When all the points were located in 


this manner they were connected with 
smooth curves as already described. 

The data from these curves should be 
recorded in a table that gives the broad- 
casting station, its assigned frequency, 
and the required dial settings. 

Assume that it is required to obtain 
the dial settings for a station with a 
frequency of 650 kilocycles. From this 
point on the vertical axis, a line is pro- 
jected to the right until it intersects the 
upper curve. From this intersecting 
point a line is projected down. until it 


426 


intersects the lower curve. From this 
point a third line is projected to the left 
and the point of intersection with the 
vertical axis determines the approximate 
setting of the dial controlling regenera- 
tion. 

In obtaining data for curves for a 
regenerative set which has a_ small 
(vernier) condenser connected across 
the terminals of the tuning condenser, 
it will be necessary to maintain a 
definite setting of this small condenser. 
This sctting should preferably give one- 
half the capacity of this condenser. In 
the subsequent use of the set, the small 
condenser is turned to the same position, 
the proper settings of the other dials are 
obtained from the curves, and the small 
tuning condenser is used for the final 
tuning adjustment. 

The data obtained from the curves of 
the type shown in Figure 6 will give 
airly reliable dial settings that corre- 
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spond to the frequencies of varteus 
broadcasting stations. As the lower 
curve is less accurate than the upper 
curve, the method of setting the dials 
of the receiving set will require mosi 
careful attention to the setting of the 
dial that controls the tuning; that is, 
dial C in the set shown in Figure 5. 
Having set the dials at the predeter- 
mined points, the detector filament 
rheostat is carefully adjusted until maxi- 
mum regeneration, without oscillation, 
is obtained. A slight readjustment of 
the dial controlling regeneration may 
then be made. 

A careful following out of these in- 
structions for obtaining and using cali- 
bration curves for receiving sets should 
result in reception from an increased 
number of stations and, in the case of 
regenerative sets, there will be an almost 
total elimination of radiating inter- 
ference. 


IS THIS THE “LARGEST RADIO RECEIVING SET IN THE WORLD?” 


Anyway, it is one of the largest. It was built by Robert J. Sieglack of Sheepshead Bay, 
Y., at a cost for parts alone'satd to be over $3,000. It ts a special superheterodyne 
ia circuii and employs twenty-three tubes. 


The helpful information incorporated in the articles of this series 
is obtained by independent and unbiased experiments conducted 
by the staff of the POPULAR RADIO LABORATORY. 
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HOW TO GET THE MOST OUT OF 


YOUR READY-MADE RECEIVER 


No. 9: THE GaArop NEUTRODYNE Type V RECEIVER 


This series of articles explains the theory, operation,- . equip- 
ment and care of standard receiving sets 


This series does not indorse the product of any manufacturer or make 

comparisons betweeri receivers. . The sets already described include: No. 1, 

the Eagle Neutrodyne; No. 2, the Radiola Superhetcrodyne; No. 3, the 

Melco Supreme Receiver; No. 4, the Crosley Trirdyn; No. 5, the De Forest 

Reflex; No. 6, the Atwater Kent: No. 7, the Grebe Synchrophase Re- 
ceiver; No. 8, the Freed-Eisemann Receiver. 


By S. GORDON TAYLOR 


EXPLANATION OF ‘Syarpons IN FicureE 1— - 


RFC1—Antenna coupling coil; _ °° AFTI and APT2—Audio-frequency ampli- 
RFC2 and RFC3 dio- frequency coupler fying transformers; 


coils; R1 and R2—Blocking resistances; 
VC1, VC2 and VC3—Variable condensers; R3—Smoothing resistance; 
VTI, VT2, VT4 and VT5—UV -201-a or C-301-a . R4—Grid-leak resistance; 
vacuum tubes; R5 and R6—Filament rheostats; 
VT3—UV-200 or C-300 vacuum tube; R7 and R8—Automatic filament controls; 
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THE WIRING DIAGRAM OF Arp TOR NEUTRODYNE RECEIVER, 
V 


FIGURE 1: The designating symbols used are explained in the list of parts and in the text. 


C1 to C12—Fixed condensers; 
M—Double range voltmeter; 
M—Meter resistance coil; 
S1—Battery switch; 
S2—Voltmeter switch; 
J—Phone jack. 


HIS five-tube receiver is of the 
tuned-radio-frequency 
tion type, making use of the neutrodyne 
method of preventing oscillation in the 
radio-frequency amplifier stages. A 
description of the theory of operation of 
this type of receiver has already been 
given in this series of articles.* 


Construction of the Receiver 


The receiver is of ample size to permit 
plenty of spacing between parts, thus 
preventing to a large extent undesirable 
interaction between the various circuits. 
The panel is of wood, finished to match 
the cabinet; the tuning controls are 
likewise finished in a shade to match the 


* Those who wish to familiarize themselves with the 
theory of operation are referred to the articles of this 
series which appeared in Poputar Rapio for December 
1924 and August 1925. 


amplifica- | 


rest of the receiver. Ease of tuning is 
made possible by the use of large dials 
and the panel is sloping so that it is not 
necessary for the operator to crouch 
down before the receiver in order to 
tune it. | ; 

The parts of the tuning instruments 
which come in contact with the wood 
panel are at low potential. This is not 
important, however, inasmuch as well 
seasoned and finished wood is an ex- 
cellent insulator, with little possibility 
of electrical leakage. The balance of 
the instruments are mounted on a 
wooden sub-base to which the panel is 
also attached. Thus the entire “works” 
may be readily removed from the cabinet 
if necessary, as shown in Figure 3. 

The two radio-frequency-amplifier 
tube sockets are mounted directly on 
the sub-base but the detector and audio- 
frequency-amplifier sockets are placed 
on a rubber strip which in turn is 
mounted on two springs. 


Thus vibra- — 
tions are absorbed by the cushioning: - 
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springs and microphonic tube noises, 
sometimes encountered when a radio 
receiver is jarred, are eliminated. Vibra- 
tions do not cause trouble in the case of 
the radio-frequency-amplifier tubes; 
therefore a cushioned mounting is not 
necessary so far as they are concerned. 

The cabinet itself is of mahogany and 
presents a pleasing appearance. Access 
to the. receiver for inserting vacuum 
tubes and connecting battery leads is 
gained by removing a panel at the rear 
of the cabinet. 


How the Receiver Works 


The first two vacuum tubes, from the 
left (looking from the front of the re- 
ceiver) are the radio-frequency-amplifier 
tubes. It is the function of these two 
tubes and the accompanying equipment 
to amplify the incoming signals in the 
exact form in which they are received. 
This is in the form of an alternating 
current of high frequency—much too 
high to lend itself to audible reproduc- 
tion. Before reproduction is possible, 
the signalsmust pass through what is 
called a detector. In this receiver an- 
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LOUD SPEAKER 


other vacuum tube is used as a detector 
and is placed near the panel on the right- 
hand side of the receiver. If headphones 
were connected in the output circuit of 
this detector tube the incoming signals 
would be distinctly heard, the head- 
phones serving to transform the elec- 
trical energy, after it has been rectified 
by the detector tube, into sound energy. 
Instead of connecting the headphones 
into the output circuit of this tube two 
more amplifier tubes are provided, the 
purpose of which is to amplify the recti- 
fied current from the detector thus mak- 
ing the use of a loudspeaker possible.f 
These two audio-frequency-amplifier 
tubes are those directly behind the de- 
tector (VT4 and VTS, Figure 3). 
Tuning the receiver to the incoming 
signal is accomplished by means of three 
variable condensers, VC1, VC2 and 
VC3. These tune the input energy to 
the first three tubes. By tuning each of 
these three circuits to resonance with 
the incoming signal, that signal will be 


tA more detailed explanation of the amplifier and 
detector action may be obtained from the previous articles 
of this series, in the December 1924 and the- March, 
June, August and September 1925 issues. 
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passed along to the detector and the 
audio-frequency amplifiers (VT3, VT4 
and VTS). If any one of the circuits is 
out of resonance the passage of the 
signal will be blocked. The method of 
tuning will be explained later. 


Antenna and Ground 


In localities where there are several 
local broadcasting stations it will be 
found that: results are generally more 
satisfactory if a short antenna is used. 
This may be located out of doors and 
should be about 60 to 75 feet in length 
measured along the antenna from the 
receiver to the far end of the wire, and 
including both the antenna proper and 
the lead-in wire. Or it may be erected 
indoors, strung along the picture mould- 
ing or even along the baseboard. The 
indoor antenna may be anything over 40 
feet in length, measured as above, and 
should, preferably be strung continuously 
in one direction, rather than around two 
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or more sides of one room. It is some- 
times possible, for instance, to run the 
wire from the receiver, across the room 
and then into a hall where a good straight 
stretch is available. 

Short.antennas such as the above will 
do much to reduce static interference 
which is sometimes bothersome in sum- 
mer. It will also prevent nearby, power- 
ful broadcasting stations from over- 
lapping or interfering with broadcasting 
from more distant or weaker stations, 
which operate on nearly the same wave- 
length. An indoor antenna will prove 
entirely satisfactory for all local and 
moderately distant reception. The short 
outdoor antenna will, as a rule, provide 
reception from somewhat greater dis- 
tances than the indoor type. 

For reception from great distances a 
long outdoor antenna up to 150 feet in 
length is recommended. This should be 
strung as high above the ground as pos- 
sible and should be kept well clear of 
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FRONT VIEW OF THE RECEIVER, SHOWING THE PANEL CONTROLS 


FIGURE 2: 


Tuning is accomplished by means of the three large dials. 


The meter at the 


right normally shows the voltage across the detector filament, which should be maintained at 


five or lower. 
and “C” batteries, as explained in the text. 


This meter may also be used to oblain the voltage reading of the A," ‘'B”’ 
The use of the two rheostat diais, R5 and RÓ, 


- and of the filament switch S1 and phone jack J, are explained in the text. 
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THE RECEIVER REMOVED FROM CABINET 


FIGURE 3: 


A view of all the instruments is clearly shown here. 


The designating letters are 


the same as those used in Figure 1. 


trees or other buildings. Trees espe- 
cially have a tendency to absorb radio 
waves and it is therefore advisable to 
keep the antenna wire at least 10 feet 
from them and preferably 20 feet. 

For the outdoor antenna, long or short, 
the use of ordinary bare, seven-strand 
copper antenna wire has proven en- 
tirely satisfactory. The insulators 
should be of high quality. If possible 
the wire should be purchased in a single 
length so that no joints are necessary. 
If it is necessary to make joints, however, 
they should be clean and well soldered. 
This applies to joints in the antenna 
proper and also where the lead-in wire 
is joined to the antenna. A fair sub- 
stitute for soldered joints may be made 
by scraping the wire clean and joining 
the two ends together by twisting; then 
wrapping the joint in tinfoil and finally 
wrapping two layers of rubber tape 
around the tinfoil. 

In the case of an indoor antenna, 
where it is to be strung along the walls, 
imsulated wire should be used. This 
may be No. 14 stranded wire or single- 
conductor insulated wire of the same 


size. In tacking it up care should be 
exercised to prevent the tacks from 
going through the insulation and making 
contact with the wire. This difficulty 
can be avoided by using the small in- 
sulated staples or double pointed tacks 
which straddle the wire. 

Figure 4 suggests a good arrangement 
for the outdoor antenna. The method 
of placing the insulators is clearly shown; 
also a good way to bring the lead-in wire 
into the house. The method of connect- 
ing the lightning arrester is also given. 
It is a requirement of the Fire Under- 
writers that every outdoor antenna be 
equipped with an approved lightning 
arrester. In most cases the ground side 
of the arrester may be connected to the 
same ground connection as used for the 
receiver instead of using a separate out- 
side ground connection as shown in 
Figure 4. In a few localities, however, 
the insurance companies require that the 
arrester be mounted and grounded out- 
side of the house. 

A good ground connection for the re- 
ceiver is of much more importance than 
is usually believed. There are many 
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who believe that simply driving an iron 
pipe a foot or two into the ground pro- 
vides a positive connection. Occasion- 
ally it does, but more often it does not. 
The best all-around ground connection 
is one made to the cold water pipes, 
scraped clean at the point of contact. 
In some cases, however, there may be 
insulated sections in the pipe line, es- 
pecially at the water meter, so it is al- 
ways a good move to bridge a piece of 
wire across the meter, attaching the ends 
to the pipe on each side of the meter. 
For this purpose ground clamps may be 
used, after the pipe has been filed clean 
where the clamps are to be attached. 
If there is no cold water pipe in the 
house a good connection can usually be 
made by suspending a coil of copper wire 
in a well, or burying a quantity of copper 
wire several feet underground at a point 
where the ground is moist. In any case 
it is advisable to keep the ground lead 
as short as possible by using the nearest 
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ground connection that proves satis- 
factory. 


The Vacuum Tubes to Use 


The amplifier tubes, VT1, VT2, VT4 
and VTS5, are UV-201-a'’s or C-301-a’s. 
These are so-called ‘‘hard’’ tubes. 
Many makes of these tubes are now 
going on the market, some good and 
some not so good, therefore it is best to 
stick to standard makes in purchasing 
the tubes. 

For VT3, which is the detector tube, 
a “soft” tube is used; this may be 
either the UV-200 or the C-300. In 
many of the present day receivers a 
UV-201-a or C-30l-a tube is used as 
detector but the Garod receiver is de- 
signed for the use of the UV-200 type 
tube. The manufacturer has two rea- 
sons for the choice of this detector; 
experimental and development work on 
this receiver convinced him that the 
“soft” detector tube lent a mellowness 
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AN EXCELLENT ANTENNA ARRANGEMENT 


FIGURE 4: 
yard space available 


The design of the antenna is necessarily governed, in most cases, by the roof or 
However, many of the ideas suggested by this illustration may be 


used to advantage in any antenna installation. The best length for the antenna will depend 
in each case on the interference conditions. . 
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TOP ViEW OF RECEIVER 
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A BATTERY AC CHARGER 


HOW TO CONNECT UP THE RECEIVER 


FIGURE 5: 
arrangement. | 
4s connected to the recetver. 


Here all the external connections are shown; also a convenient battery charging 

When the double-pole, double-throw switch 1s thrown up the storage battery 
To charge the battery il is necessary merely to throw the switch 
down and the battery is thus connected to the charger. 
the alternating current house lighting socket. 


Tke charger plug ts then inserted in 
When the house supply is direct current the 


charger connections used are those shown in Figure 6. 


to the tone quality of the receiver which 
was not obtainable with the “hard”’ 
tube and secondly, he found the UV- 
201-a type of tube to be less sensitive 
to weak signals from distant stations. 

There is no question but that the 
UV-200 works out very well in this re- 
ceiver and its use is therefore recom- 
mended. 


What Batteries to Use 


_Three types of batteries are used with 
the Garod receiver. First there is the 
6-volt “A” battery to light the fila- 
ments of the vacuum tubes; then there 
is the high-voltage “B” battery to 
supply the necessary plate current, from 
which the power for the amplified signals 
is obtained. And finally, there is the 
low-voltage “C” battery which provides 
the proper “bias” to the grids of.the 
audio-frequency amplifier tubes to pro- 
duce the best tone quality in the ampli- 
fier and at the same time conserve the 
current of the more expensive “B” bat- 
teries. 

The 6-volt “A” battery must be of 
the storage type. Any of the standard 
makes of radio storage “A” batteries 


will serve this purpose and should have 
a capacity of not less than 100-ampere- 
hours. 

The “B” batteries may be of eithcr 
the dry-cell or storage type. Either 
will give satisfactory results. The takle 
below shows the approximate life cf 
dry-cell “B” batteries under different 
conditions of service. 

The “C” battery is a small battery 
unit made up of three flashlight cells in 
a single block, having a total voltage of 
4\4-volts. For “C” battery voltage 
higher than 41%-volts two of these 
blocks may be connected in series, thus 
providing for potentials up to 9 volts. 
The current consumption from this 
battery is practically nil and for that 
reason there would be no advantage in 
using a storage battery here. The life 
of this battery should be a year at least, 
regardless of how much daily use the 
receiver is subjected to. 

The storage “A” battery needs little 
attention. It will need an occasional 
charge and for this purpose a battery 
charger may be purchased in any radio 
store. This 1s a device which permits 
charging the battery from the lighting 
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circuit. It is first essential to determine 
whether the house supply is alternating 
or direct-current because the type of 
charger needed will depend on the kind 
of house supply current. 

Another necessary accessory is a 
hydrometer, which is an instrument 
used to measure the state of charge of 
the storage “A” battery. It is an inex- 
pensive glass instrument with a rubber 
bulb on one end by means of which 
some of the electrolyte (liquid solution) 
from the battery is drawn up into a 
chamber in which there is a calibrated 
float. It is from the point on the 
calibrated scale at the top of the solu- 
tion that the reading is taken. A 
reading of 1,285 indicates a fully charged 
battery while a discharged battery will 
register approximately 1,150. When the 
reading drops to 1,185 the battery should 
be recharged at once as allowing further 
discharge is likely to injure it. A fully 
charged storage battery with a capacity 
of 100 ampere hours should operate this 
receiver for approximately 40 hours 
before recharging becomes necessary. 
The current drain of the receiver is 
about two amperes per hour and the 
life of a single charge should theoretically 
be 50 hours but as stated before, it is 
not advisable to run a battery down 
completely. 

About once every month or two a 
little distilled water should be added to 
each of the three cells of the storage 
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battery, in order to keep the electrolyte 
level somewhat above the tops of the 
plates. The electrolyte consists of sul- 
phuric acid and distilled water. The 
acid does not evaporate, however, and 
therefore does not need replacement 
as does the water. A word of caution 
should be given here against allowing 
any of the electrolyte to spill over onto 
the floor or clothing because the acid 
will leave its mark on anything it 
touches. | 


How to Operate the Receiver 


For use in connecting up the receiver 
to batteries and antenna the Garod 
Company have available a connection 
cable containing a sufficient number of 
wires for all connections to the receiver. 
Each of these wires is of a different color 
so that the proper leads are easily dis- 
tinguishable. The complete connections 
are shown in Figure 5 and in each case 
the color of the wire is noted. An “A” 
battery charger has been shown in the 
diagram, with a double-pole, double- 
throw switch for disconnecting the 
battery from the receiver and connecting 
it to the charger. With this arrange- 
ment it is never necessary to discon- 
nect the leads from the “A” battery. 
To charge the battery the plug from the 
charger is inserted in a convenient alter- 
nating-current, house-lighting fixture 
and the switch is thrown to the side from 
which wires lead to the charger. When 


TABLE OF ESTIMATED “B” BATTERY LIFE 
WITH GAROD RECEIVER 


Receiver Used 
hours per day 


Batteries 1 and 2 


200 days 130 days 


3 batteries inter- 
changed weekly 


2 hours 


154 days 


166 days 


3 hours 4 hours 


63 days 
92 days 


96 days 


106 days 72 days 


The above estimates are based on the battery voltages specified in this article, and assum- 
ang that the loudspeaker ts used and volume is kept at maximum at all times while receiver 


as in operation. 


The current drain from the first 90 volts of “B” battery will be higher 


because it supplies both the radio and audto-frequency-amplifier tubes, while the other 


45-volt battery supplies only the audto amplifier. 


To even up the wear on the baitertes, 


therefore, it is well to interchange them once a month, putting the third where the first was 
before, the first where the second was before, and so on. 
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JOA BATTERY CONNECTIONS 
OF RECEIVER 


CONNECTIONS FOR CHARGING 
FIGURE 6: 
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HOUSE CURRENT SUPPLY-LIRECT CURRENT 


+ 


100 WATT TUNGSTEN LAMPS, OR 
3C CANDLE FOWER CARBONLAMPS 


G “A” BATTERY FROM D.C. HOUSE SUPPLY 
The type of battery charger used depends on the kind of house supply current. 


If tt is alternating current, a regular A.C. charger ts used. If the house supply is direct 


current, however, a simple arrangement of electric lamps is used as shown here. 


If pre- 


ferred a ‘D.C. battery charging resistance may be used instead of the lamps. 


the charge is completed it is only neces- 
sary to pull the charger plug from the 
lighting socket and throw the switch 
to the side from which wires go to the 
receiver. This arrangement is not only 
convenient, but is absolutely fool-proof 
as it is impossible to have the battery 
connected to the charger and the re- 
ceiver at the same time, a condition 
which would in all probability result in 
burned-out tubes. 

It must be borne in mind that this 
arrangement applies only where the 
house supply is alternating current. 
For charging a battery from a direct- 
current house supply the charger may 
consist of simply a bank of five ordinary 
100-watt lamps. Connections are shown 
in Figure 6. 

Assuming that the five tubes. have 
been placed in their sockets and the 
receiver is all connected as shown in 
Figure 5, it is ready to put into opera- 
tion. The two knobs, volume and de- 
tector control should first be turned as 


far as possible in a counter-clockwise 
direction. Then the battery switch 
knob is pulled ort. The tubes in sockets 
VT4 and VTS should now light up. 
Next turn the volume control ïn clock- 
wise direction until the tubes in sockets 
VT1 and VT2 are lighted to the same 
brightness as the audio-frequency ampli- 
fier tubes. Then turn the detector 
control knob in clockwise direction until 
a faint hissing sound is heard in the loud- 
speaker, and turn it back again until the 
hissing has just stopped. This will be 
the most sensitive point of adjustment 
for the detector. The detector tube 
will light up much more brilliantly than 
the other four tubes. 

As the detector control is adjusted it 
will be noticed that the hand of the 
meter will move. As a rule the hissing 
sound will start when this hand has 
reached about 41%-volts on the lower 
scale of the meter dial. The control 
should never be turned sufficiently far 
to bring the meter hand past 5-volts, 
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Wavevength 


KDKA 309 
KYW 535 
WAAM 263 
WAHG 316 
WCAE 461 
WEAF 492 
WEBJ 273 
WEEI 476 
WGCP 252 
WGY 380 
WHN 360 
WLIT 395 
WLW 422 
WMCA 341 
WNYC 526 
WOKO 233 
WOO 508 
WOR 405 
WOS 441 
WPG 300 
WRC 469 
WRNY 259 
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otherwise the tube will last only a 
short time. 

At first when tuning in a broadcasting 
station it is advisable to use headphones, 
which should be plugged into the jack 
at the lower, right-hand corner of the 


panel: When this is done the light in 
VTS goes out. This is due to the auto- 
matic filament control feature of this 
jack which cuts off the filament-supply 
current to this tube, inasmuch as only 
four tubes are used with the headphones. 

The actual tuning of the receiver to 
bring in broadcast programs is accom- 
plished by turning the three dials slowly 
and in unison. It is well to start with 
the three dials set at any number, say 
40. If nothing is heard, turn them each 
to 42, then on to 44, and so on. In 
this way it will not be long before some 
broadcasting is heard. Each of the 
three dials is then adjusted separately 
to the point where the signals come in 
with sufficient volume. It may be that 
the three dials will not be set exactly 
alike, perhaps having a difference of one 
degree or so. This is especially true of 
the left-hand dial, the setting of which 


Dial No. 1 
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TUNING CHART OF GAROD NEUTRODYNE RECEIVER 


varies slightly according to the length 
of the antenna. 

With this first station tuned in, re- 
adjust the volume and detector knobs. 
The best setting is the lowest one that 
will produce sufficient volume and maxi- 
mum clarity. If these knobs (one at a 
time) are turned all the way off (counter- 
clockwise) and then turned slowly clock- 
wise, the volume of signals will increase 
steadily up to a certain point, after 
which there will be no increase in signal 
strength. This is the point at which to 
leave these controls set. If turned 
higher both tube and battery life are 
wasted. _ 

The next move is to try various “B” 
battery voltages on the detector tube. 
In Figure 5 the connection is shown at 
191% volts. Move this to the 18-volt 
tap of the “B” battery, then try 16%, 
then go up to 21, etc. One tap will 
usually give better results than the 
others, and this is the tap to which the 
wire should be left connected. It is 
advisable to slightly readjust the detector 
control knob after each change in “B” 
battery voltage during these tests, to 
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keep it at the point of maximum results. 
This point varies some with variations 
of the “B” battery voltage. | 

If desired, more, or less, “B” battery 
voltage may be used on the audio- 
amplifier (although 90 volts should al- 
ways be used on the radio frequency am- 
plifier tubes). Tests have demonstrated, 
however, that 135 volts is best for ordi- 
nary conditions and it is recommended 
that this be the voltage used. This also 
applies to the “C” battery. In this 
case 3-volts has been found best for the 
radio-frequency amplifier and 6-volts for 
the audio-frequency amplifier. These 
are the voltages shown connected in 
Figure 5. So far as tone quality and 
volume are concerned 4% or even 3- 
volts of “C” battery on the audio- 
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frequency amplifier will give practically 
the same results as 6 volts, but the higher 
“C” battery voltage increases the life of 
the “B” batteries materially. 


How to Chart the Receiver 


As each new broadcasting station is 
tuned in an accurate record of the 
settings of the three dials should be 
kept. After twenty or thirty stations 
have been tuned in and recorded they 
may be transferred to another piece of 
paper and arranged in alphabetical order 
according to call letters. Thus when it 
is desired to tune in any particular 
station it is only necessary to consult 
this chart for the dial settings for this 
station and set the dials accordingly. 


~ 


OLD DOCTOR RADIO CHEERS UP OUR DISABLED SOLDIERS 
In this ward of the Walter Reed General Hospital in Washington, D. C., the beds have been 


furnished with headsets that enable each patient to listen in as he desires. 


The radio equip- 


meni was furnished by the New York Sun-Roxy Radio Fund, in collaboration with the 
American Legion. 
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THE “CRYOPHORUS” EXPERIMENT 


FIGURE 1: The two glass bulbs, together with the 

connecting tube, contain only water—with no air. 

When the lower bulb is emptied of water and im- 

mersed in liquid air, the water in the upper bulb 
freezes. 


HE difference between a gas and a 
liquid is that in the former the 
atoms and molecules thove to and fro 
in an independent. existence, whereas in 


the latter they are always in touch with , 


one another, even though the touch is 
transient and they cane partners con- 
tinually. 

Heat is required to make a liquid 
turn into a gas, because the molecules 
must be given greater energy to enable 
them to break away from one another; 
we see this when the wet street dries 
in the sunshine. Sometimes it may 
seem that there is no supply of heat 
when a liquid evaporates, but there must 
be a source somewhere, though it may 
be unnoticed. 

For instance, the supply may come 
from the liquid itself, which becomes 
colder in consequence. The way in 
which this takes place is quite simple. 


The ATOM 


ARTICLE NO. 3 


The Nature of Liquids 


Scientists tell us that the entire universe is made 
up of only ninety different kinds of atoms. Tre- 
mendous power is believed to lie within these 
minute and constantly moving particles. To 
solve the age-old mysteries that lurk within 
them and to harness their energy has now be- 
come one of science’s greatest problems. 


By SIR WILLIAM BRAGG, 
K.B.E., D.Sc., F.R.S., M.R.I. 


The molecules in the liquid are in motion, 
vibrating, turning, shifting their posi- 
tions. At the surface there are always 
some that are for the moment more 
energetic or less lightly held than their 
fellows, and these may part company 
and be flung off into space. It is, on 
the whole, the more energetic that go, 
so that the average energy of the re- 
mainder is reduced. This is equivalent 
to saying that the temperature of the 
remainder is lowered. 

Cooling bý-evaporation is a familiar 
effect. “When our hands are wet, they 
feel cold because of the evaporation of 
the water. The surgeon may use an 
ether spray when he wants to cause a 
local freezing; nature cools our bodies 
by the same principle, but in a gentler 
fashion. In hot dry countries, drinking- 
water is cooled by putting it into a 
porous canvas bag, so placed that it is 
shaded from the sun but exposed to the 
wind, and thie, hotter the wind the 
better. 

The EE of the cryophorus 
(Figure 1) illustrates the point very 
well. The two bulbs and the connecting 
tube contain only water, no air. The 
water is brought to the upper bulb; the 
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lower, which is empty, is immersed in 
liquid air. In a surprisingly short time 
the water is frozen solid. The explana- 
tion is that the water molecules which 
fling themselves from the surface of the 
water make their way in large numbers 
down the tube and so to the lower bulb. 
This would happen anyhow, whether 
there was or was not | quid air round 
the lower vessel; but if there were none 
they would come back again and return 
to the water carrying their super- 
abundant energy withthem. The liquid 
air cools the walls of the lower vessel, and 
they in turn cool the molecules that 
strike them, so that they stay there, 
and their energy is never restored to the 
water. 

When a liquid boils in the open air, 
the molecules leave the surface at such 
a rate and with such energy that they 
push back the air en masse; in evapora- 
tion, the molecules leave one by one and 
must make their way as individuals 
through molecules of the air. 

The forces that bind molecule to 
molecule in a liquid are very great in- 
deed. In a drop of water that hangs 
from one’s finger the molecules cling to 
one another like the bees in a swarm 
that hangs from a tree. But this gives 


a very feeble idea of the magnitude of 
the forces that can be exerted. It is 
well known that a liquid strongly re- 
sists compression; it is not known so 
generally that it strongly resists exten- 
sion also. 7 

Curiously enough, the effect known as 
water-hammer is met with in a case 
where it has caused great concern and 
monetary loss. When screw steamers 
began to be turbine-driven, the screws 
were found to be eaten away as if at- 
tacked by some powerful acid. The 
cause was at last traced to the formation 
of empty spaces in the water; the screws 
moved so fast that the water could not 
follow them. Especially did this hap- 
pen near the tips of the blades. The 
drawing in Figure 2 is from a photograph 
taken in the Turbinia Works; a model 
screw is turning in a tank, and the water 
flowing past it contains a series of cavi- 
ties in the form of spirals. When these 
cavities collapse the shock is really 
severe, and if any part of the blade hap- 
pens to form part of the cavity wall the 
blow may tear away a portion of the 
metal. 

Since every molecule in a liquid has 
some attraction for every other, there 
is a general tendency to move so as to 
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THE DESTRUCTIVE EFFECT OF A “WATERHAMMER” ON A SHIP'S SCREW 


FIGURE 2: When the spiral cavities, formed in the water by the action of a revolving screw, 
collapse, the shock is so severe as to damage the metal that may come in contact with il. 
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Soap Bubbles Experiment 


AN EXPERIMENT WITH SOAP BUBBLES 


FIGURE 3: 


Here is a soap bubble blown within another bubble. So long as the drop of 


water on the bottom of the inside bubble does not touch the outer bubble, the two will not 
coalesce, even though the outside bubble 1s distorted as shown. 


give each molecule as many neighbors 
as possible. Any separate portion of a 
liquid, therefore, tries to gather itself 
into a sphere. So raindrops try to be- 
come round, and so do drops of molten 
lead as they fall in a shot-tower. Mer- 
cury gathers itself into drops when it is 
spilled upon the table, and the smaller 
the drops the more nearly they approach 
to the spherical. The liquid behaves as 
if it had an outside layer which resisted 
being stretched; it has to have the 


HOW OIL CLEARS THE WATER 
OF POWDER 


FIGURE 4: A few drops of oil dropped upon the 

surface of water covered with powder will instantly 

cause the powder to arrange itself outside of the 
rim of oil. 


smallest possible amount of surface. 
This is very well seen in an experiment 
with the liquid toluidine. The dark-look- 
ing liquid, toluidine, does not mix with 
water, and its density is such that it 
floats conveniently in the middle of a 
vessel containing a layer of pure water 
riding on a layer of salt water. The 
liquid gathers itself together into a large 
drop, which takes a spherical form. 
If disturbed by a glass rod it wobbles 
heavily through a variety of remark- 
able shapes. 

When a glass plate is forced to the 
bottom of the mercury in a dish, it does 
not rise again—1in fact, it requires con- 
siderable force to release it. The rea- 
son is that the mercury will not make its 
way under the plate, because in doing 
so its atoms must be spread out, against 
their desire to herd together. 

Very interesting cases arise when cer- 
tain molecules are put into water—as, 
for example, when we make a soap 
solution. = 

In soap there are many molecules of a 
very peculiar form, which we shall te 
able to examine more closely when we 
come to consider the action of X rays. 
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THE AREA OF A DROP OF OIL ON WATER 


Ficure 5: When drops of oil are put upon water covered with powder, small circles are 
cleared; the sizes show how much of a layer one-molecule-thick can be covered by the où that 


1s put on. 


Their length is very long compared 
to their width. The central part is a 
zigzag chain of carbon atoms, and at 
each end there are what we may call 
finials, consisting of certain special 
atomic groups. One of the finials has 
a strong attraction for water, and the 
other has not. The consequence is 
that, whenever these molecules arrive 
at the surface of the soapy water in the 
course of their wanderings, they take 


up an arrangement in which that finial 


which has the attraction for water is 
directed inwards, and the other finial 
is on the outside. 

However, the molecules have a certain 
attraction for each other which prompts 
them to line up side by side. The con- 
sequence is that a special film of these 
molecules forms all over the water, the 
molecules standing at right angles to 
the water surface in which they are 
rooted. It reminds one of a row of 
policemen linked arm in arm to hold 
back a crowd. Such a film resists 
rupture, and may exert remarkable 
powers of holding together its content 
of water and soap. We use this prin- 
ciple whenever we blow a soap-bubble; 
the thin wall of the bubble has a film 
both inside and out, and when we stretch 
the bubble, more of the molecules slip 


out of the liquid and take their places 
in these films. 

Some years ago Mr. C. V. Boys 
showed in a lecture-room a long series 
of beautiful experiments on soap- 
bubbles. In one of them, which is - 
illustrated in Figure 3, he blew one soap- 
bubble inside another, and, withdrawing 
his pipe, allowed the second to rest 
gently within the first. He showed that 
at first it was necessary to extend the 
outer bubble by attaching a small weight 
at the bottom, in the manner shown in 
the figure. There is then a circle of 
contact between the two bubbles; the 
drop on the bottom of the inside bubble 
does not come into contact with the 
outer. If it did there would be a col- 
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Balti, toy BRA dissolving camphor. 4 
BOATS DRIVEN BY CAMPHOR 


FIGURE 6: A small lump of camphor fastened 
to the stern of a miniature boat propels 1t slowly 
through the water, due to the chemical action. 
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“The Atom and the Nature of Things” 


Sır WILLIAM BRAGG is a pastmaster in the art of expounding the mysteries 
and wonders of science to popular audiences, and his lectures at the Royal. 
Institution in England fascinated his hearers, both young and old. He has 
written for POPULAR RADIO special abridgments of the six lectures, the first 
two of which—on ‘‘The Atoms of Which Things Are Made” and ‘‘The Nature 
of Gases’’—were published in our issues of August and September respectively. 
The next article will treat of “The Nature of Crystals: the Diamond." 


lapse, because the two bubbles would 
actually join together and try to become 
one bubble. These things may be 
explained by referring to the peculiar 
arrangement of the long chain mole- 
cules. The outside is in each case 
a sheet of the finials which have so little 
attraction for water—and, indeed, for 
each other. Consequently, when two 
bubbles seem to touch, the outside sheet 
of one has no attraction for the outside 
sheet of the other and there is no 
desire to coalesce. One bubble can be 
pressed against the other without harm, 
or rest on the other, as in the illustration. 
But the drop of water would form a link. 
When it is carefully drained away, there 
is no longer any need to pull the outer 
bubble out of shape. | 

If we put a drop of oil on water, the 
long chain molecules of the oii at once 
arrange themselves side by side on the 
outside of the water, one end of the 
molecule rooted in the water and the 
other in the air. The action is extraor- 
dinarily prompt. If the surface of a 
sheet of water (Figure 4) is covered with 
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a powder, and a little oil is allowed to 
fall on it, the surface is cleared at once. 
When a very minute quantity is put on 
to the water a small circle is cleared, 
the size of which shows how much of a 
layer one-molecule-thick can be covered 
by the amount of oil put on (Figure 5). 
When camphor is dissolved in water, 
the solution spreads at once, and in so 
doing exerts a back pressure on the 
fragment of camphor. Hence the wrig- 
glings and twistings of the fragments of 
camphor thrown on water—a very old 
experiment. A little lump of camphor 
fastened to the stem of a miniature boat 
propels it slowly across the water; in 
the experiment illustrated in Figure 6 
a small flotilla went through various 
evolutions. | 

An oil film seems to offer no oppor- 
tunity to the wind to raise waves. The 
air blast in Figure 7 (a vacuum cleaner 
used as a blower) caused a series of 


‘ripples to run along the tank, which 


were stilled at once when a drop of oil 
was let fall. When the oil film had been 
blown away the ripples began again. 
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long known 
waters that are 
by wind that, in the case of a miniature 
tank, may be applied as shown in this picture. 


FIGURE 7 Anyone may test the trick 
fo mariners, of 
disturhe d 
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Handy Tools for Radio Fans: No. 8 


From a photograph made for POPULAR RADIO 


THE SOCKET 
W RENCH 


A useful device for tightening nuts 


bs, SE it is necessary to tighten bolts and nuts of 
j various sizes in a radio set—especially where it is 
impossible to use an ordinary wrench—the socket type 
of wrench as shown in this picture is extremely handy. 

The wrench is made up.similar in appearance to a 
screw-driver. But it contains a socket for either hexagon 
or round nuts. This is a useful tool for the amateur ex- 
perimenter and set builder to have on hand for keeping all 
the terminals in his set secure and tight to insure good 
connections. Many times the trouble in a receiving set is 
through faulty terminal contacts due to loose threads on 
the screws or bolts that make connections. 


The preceding suggestions in this series were SIDE- 
CUTTING PLIERS, SCREW-DRIVERS, THE HyDROMETER, 
THE BATTERY-TESTING VOLTMETER, THE FILE, THE 
JACK KNIFE and THE ELECTRIC SOLDERING IRON. 
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From a photograph made for PoPpULAR RADIO 


TESTING THE FINISHED TRANSFORMER 


The electrical characteristics may be checked up with a voltmeter and an ammeter before it ts 
placed in actual service—as the author is here doing. 


PRACTICAL POINTERS ABOUT 


TRANSFORMERS 


What they are, how they work, and how they are de- 
signed and built—together with construction details 
for the radio experimenter. 


By F. E. NIMMCKE, E.E. 


HE day is fast approaching when 
the “A” and “B” batteries will no 
longer be used in connection with radio 
sets. Where the house current is avail- 
able, there the required voltages to 
operate the set will be obtained by plug- 
ging into the light socket just as though 
it were an ordinary household appliance. 
Direct current and alternating cur- 
rent are conveniently adapted to radio 
purposes because of the small amount 
used and the small maintenance cost of 
the necessary equipment. Several arti- 
cles describing the construction of “A?” 


and “B” eliminators and storage battery 
charging devices using alternating cur- 
rent have appeared in print; in con- 
junction with these devices, transformers 
are used either to step up or step down 
the supply voltage. This flexibility of 
alternating current facilitates its use. 

In the printed articles on the subject, 
the types of transformers used are usu- 
ally of a specified make; they are not 
designed or constructed. Yet the radio 
enthusiast would get as much pleasure 
out of designing and constructing a 
transformer as he would in making 4 
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set. The lack of knowledge as to what 
it does, how it is designed, and how it is 
constructed, is his greatest drawback. 

In this article is given the necessary 
data to design and construct trans- 
formers for voltages and capacities that 
are ordinarily encountered in radio work. 
The mathematical complexities have 
been reduced to the simplest forms re- 
quiring only a good knowledge of arith- 
metic. 

Before proceeding with the design of 
a transformer, it is well to give a brief 
theory of its operation: 

A transformer is an alternating cur- 
rent device which converts electrical 
energy at one potential to energy at a 
higher or lower potential. It consists 
chiefly of three parts: 

(a) The iron core; 
(b) The primary winding; 
(c) The secondary winding. 

The iron core is the magnetic link be- 
tween the primary and secondary wind- 
ings and forms a low resistance path for 
the magnetic lines of force. The prim- 
ary winding receives energy from the 
supply line, while the secondary winding 
receives the induced energy and delivers 
it to the secondary external circuit. 

The operation of the transformer de- 
pends upon the theory of mutual induc- 
tion. When an alternating voltage is 
impressed upon the primary winding of 
a transformer, an alternating current 
flows. At no load (that is, with the 
secondary disconnected from its external 
circuit), one component of this current 
known as the “magnetizing component” 
sets up a magnetic field or flux about 
the primary winding. This flux, by 
virtue of self-inductance, sets up in the 
primary winding a counter voltage which 
is nearly equal to the impressed voltage. 
The difference between the impressed 
voltage and the counter voltage is known 
as the effective voltage, as it causes the 
primary current to flow. 

This flux about the primary winding 
and through the iron core also cuts the 
turns on the secondary winding thereby 
inducing in it a voltage. In rotating 
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machinery, such as an alternating cur- 
rent generator, the conductors or turns 
cut a stationary flux, whereas in the 
transformer the flux cuts the stationary 
conductors producing the same result. 
When the secondary winding is con- 
nected to an external load, such as the 
filaments of vacuum tubes, a current will 
flow in the secondary winding. This 
current creates a flux opposite to the 
primary flux, as shown in Figure 1. 

The secondary flux tends to de- 
crease slightly the primary flux, and in 
so doing it reduces the counter voltage, 
thereby increasing the effective voltage 
and hence more current flows in the 
primary. This operation is automatic 
and depends upon the secondary load. 
The tendency of this action is to main- 
tain the primary flux and the primary 
counter voltage practically constant. 

The voltage induced in the secondary 
will depend upon the number of turns 
that are cut by the primary flux. That 
is to say, if the primary has 100 turns 
and the secondary 10 turns, then 100 
volts impressed upon the primary would 
give a result of 10 volts at the secondary 
terminals. This is a “step-down” trans- 
former and shows that the voltages of 


the primary and secondary are directly 


proportional to the number of turns in 
the windings. If this same transformer 
is used again, but this time the 10- 
turn winding is the primary and has 


PRIMARY (LUX 
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Le Ja 
S || IECONOARY FLUX = 
HOW THE CURRENT FLOWS 
FiGURE 1: This drawing shows how the current 


in the primary sets up a current in the secondary 
of the same ee bake but of a voltage depending 
on the turns ratio. 
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impressed upon it 10 volts, then 100 
volts would result at the terminals of 
the 100-turn or secondary winding. 
This is a ‘“‘step-up’’ transformer. The 
ratio of the secondary voltage to the 
primary voltage is known as “the ratio 
of transformation” and may be expressed 
by r. 

r = secondary voltage/primary volt- 
age. (1) If r is greater than 1, it isa 
step-up transformer; and if r is less than 
1, it is a step-down transformer. The 
primary side of a transformer is that 
side to which the voltage is applied; it 
may have a large or a small number of 
turns—this is irrelative to the term 
“primary.” The secondary side is that 
side to which the output load is con- 
nected. 

In general there are two classes of 
iron-core transformers: 

(1) The core-type; 

(2) The shell type. 

The chief distinction between these 
two types is the arrangement of the 
coils with respect to the core. In the 
core type the iron core is embedded in 
the coils and the external surface of the 
coils is exposed throughout, while in the 


shell type the coils are partly embedded. 


in the iron core which forms a shell 
around them. The two types are shown 
in Figure 2. 

The simpler of the two for amateur 
construction is the core type. As single 
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phase alternating current is commonly 
used in house lighting from which radio 
sets are operated, this article will deal 
with single phase core type transformers. 

In design work the designer must use 
his judgment as to the application of 
theory to practice. Many design values 
are assumed and the calculated results 
must be adjusted to make the construc- 
tion practical. The design procedure 
following is self-explanatory, and with 
a little judgment on the part of the de- 
signer, excellent results will be obtained. 

Before the actual design is started, 
the requirements or specifications of the 
transformer must be known. These are: 

(1) The capacity or output of the 
transformer; 

(2) The frequency of the supply volt- 
age; 

(3) The primary or supply voltage; 

(4) The desired secondary or output 
voltage. 

To facilitate design calculations, the 
output is assumed to equal the input, 
since the losses in a transformer are very 
small. 

The output of the transformer is eal- 
culated from the current that must be 
supplied by the secondary, and from the 
desired secondary voltage. It is the 
product of the voltage and current ex- 
pressed in volt-amperes. 

P=ExI (2) 
where P is the output in volt-amperes, 


CORE /VPE 


SHELL TYPE 


TWO TYPES OF CONSTRUCTION 


FIGURE 2: 
and secondary coils wound on opposite legs. 


At the left is shown the regular square core type of transformer with the primary 


Al the right is the shell type, in which two legs of 


the core surround the primary and secondary windings which are both wound one over the 
the other on the middle leg. 
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THE GENERAL DESIGN OF THE WINDINGS 
These drawings give the general designations for the various dimensions of the 
cotls to be figured, and the design for mounting the cotls on the core. 


FIGURE 3: 


E is the secondary voltage, and I is the 
output current. 
to light the filament of, say, 3 UV = 
20l-a tubes, then the required trans- 
former capacity is as follows: Each 
tube draws 0.25 ampere at 5 volts, hence 
the total current is 3 x 0.25 = 0.75 
ampere at 5 volts; therefore, the output 
is 5x0.75 = 3.75 volt-amperes. The 
input also is 3.75 volt-amperes. Assum- 
ing that the supply voltage is 110 at a 
frequency of 60 cycles, then the primary 
current is the input divided by the 
supply voltage, or P/E—3.75/110 = 
0.034 ampere. The values known thus 
far are: primary and secondary voltages, 
primary and secondary currents. 

The next step is to determine the 
number of turns from the general 
formula | 


Me ONO EABAR ™ ae 


where N is the number of primary turns, 


E the primary voltage, B is the flux 
density or magnetic lines of force per 
square inch of core area, A is the net 
core area in square inches, F is the fre- 
quency of the supply voltage, 4.44 and 
108 are constants. The constant 108 is 
expressed as 100,000,000. The primary 
voltage is known. The flux density, B, 
is assumed from values ranging from 


If the transformer is- 


in formula (3). 


50,000 to 80,000 lines per square inch of 
core area, a good average is 60,000 
lines per square inch. The core cross- 
section for this type of transformer may 
be assumed from areas ranging from 
0.5625 to 2.25 square inches. The net 
area, A, is obtained by multiplying the 
assumed area by 0.9 (for 0.014 inch 
iron) which makes allowances for oxide 
coating or other insulating material 
placed between the core punchings. It 
is convenient to use square cores which 
facilitate not only the construction but 
also the winding of the coils. For in- 
stance, a core area of 0.5625 sq. in. 
will mean a core 0.75 inch wide and 
0.75 inch deep. In order not to have 
an excessive number of turns, the values 
of B and A should be large, yet within 
the above limits. Here again the de- 
signer must use his judgment. 

To determine N, the known values 
and:the assumed values are substitued 
“The known values in 
the example are: 


E = 110; F = 60. 
The assumed values are: 
B = 60,000; A = 1.56x0.9 = 1.40 
hence, 


110 x 100,000,000 


NS gage 60,000 x 1.40 x 60 


= 491.5 turns 
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Since a half turn is inconvenient, the 
number of primary turns are 492. The 
secondary turns are determined by mul- 
tiplying the primary turns by the trans- 
formation ratio obtained from formula 
(1). In this exampler =5/110 = 0.045. 
Multiplying 492 by 0.045 there results 
22.14 turns. Adjusting the primary 
turns to 500 and the secondary turns to 
24, the ratio will be 24/500 = 0.048. 
This ratio will give a secondary voltage 
of 110 x 0.048 = 5.28. This is satis- 
factory because it is better to have the 
voltage a little higher than too low. 

The size of wire to be used is next 
determined. The current density which 
is the amperes per square inch of copper 


cross-section, may range, for this small . 


type of transformer, from 1,200 to 2,500 
amperes. The size of wire best suited 


for radio work ranges from No. 18 B.S. | 


Gage to No. 28 B.S. Gage D.C.C. 
Either No. 22 or No. 24 B.S. Gage wire 
can be used for the filament current 
winding, depending upon the number of 
tubes, whereas No. 26 or No. 28 B. S. 
Gage wire can be used for the plate 
current and primary windings. Of 
course smaller wire could be used but 
the mechanical strength must also be 
considered. The size of wire for each 
winding can be determined by dividing 
the current in the winding by the copper 
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cross-sectional area in square inches of 
the wire. The formula is 


Iw 
D = A. amperes (4) 


where D is the current density, I, the 
current in the winding, and A, is the 
cross-sectional area of the wire. The 
value of D must lie within the limits 
stated. In the example, let the primary 
consist of 500 turns of No. 26 B.S. Gage 
D.C.C. wire and the secondary of No. 24 
B.S. Gage D.C.C. wire, then the current 
densities are 


0.034 


Dp = 0.000201 > 169 amperes 
0.75 
D, = 0.000314 ~ 2,388 amperes 


The high secondary current density 
is permissible because of the compara- 
tively few turns in the winding. 

The last item to be determined is the 
size of the iron core punching. This 
punching should be of the “L” shape 
because of the ease with which the 
core can be assembled. The primary 
and secondary windings should be ar- 
ranged according to layers and turns 
per layer. If the primary or secondary 
winding has a very large number of 
turns, it is best to split the total number 
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THE DIMENSIONS OF THE WINDING FORMS 


FIGURE 4: 


By referring to the figures given here and the designations that are explained 


an the text, a proper size for the transformer-cotl forms may be determined for any small 
experimental transformer. 
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of turns into two coils each having the 
same number. All cots are of the 
“pancake” type because they are easily 
wound, insulated and assembled. In 
the example, the primary winding of 
500 turns may be arranged in 25 layers 
with 20 turns per layer; the secondary 
winding of 24 turns may be arranged 
in 4 layers with 6 turns per layer. 
When the coils have been arranged, 
then allowances for insulation between 
turns, between coils, between coils and 
the core, between coil ends and the 
core, and for the clearances in construc- 
tion work, must be made. 

Referring to Figure 3, the procedure 
is easily followed. Let N represent the 
number of turns per layer, n the num- 
ber of layers, and d the diameter of the 
wire in inches over the insulation, which 
is found in the’ B.S. Gage Wire Table, 
then the width, w, of the coil is 

7 w = N xd inches (5) 
If t’ is the thickness in inches of the 
linen tape, and t” the thickness of the 
fiber insulation, then the total width, W’, 
is 

W’ =w et 2t’ + 2t” inches (6) 
The value of t’ varies from 0.005 to 
0.008 inch, and that of t” from 1/32 
to 1/16 inch. 

Letting the letters represent the same 
as above and 0.125 inch for construc- 
tion clearance, then the height, H’, 
of the coil in inches is 

H=nxd+2t’+2t’+0.125 (7) 

Applying the values of the preceding 
example to formulas (5), (6) and (7), 
there results 


w = 20x 0.024 = 0.48 inch 

W’ = 0.48 + 0:01 + 0.0625 = 0.5525 inch 

H’ = 25 x 0.024 + 0.01 + 0.03125 + 0.125 
= 0.76625 inch 


Similarly the dimensions of the second- 
ary coil are computed. 


w = 6x0.028 = 0.168 inch 
W” = 0.168 + 0.01 + 0.0625 = 0.2405 inch 
H” = 4 x 0.028 + 0.01 + 0.03125 + 0.125 
= 0.27825 inch 

Allowing 1/16 inch between coils and 
1/8 inch on each end for clearance, then 
the length, L, of the core opening is 
the sum of the total widths of all the 
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LINEN [APE 
(HALF LAP) 


WRAPPING THE COIL 


This diagram shows how the coil 
should be wrapped with tape when it is completed. 


FIGURE 5: 


coils plus allowance between coils plus 
twice the clearance at each end, or 


L = W’ + W” + 0.0625 + 2x0.125inches (8) 


The width, H, of the core opening is 
the largest value of the height of the 
coils obtained by formula (7) plus 1/8 
inch for clearance, thus 

H = H’ + 0.125 inches (9) 


If a is the width of the core punching, 
then the length, R, of the long leg of 
the punching is the length L plus twice 
the core width, thus 

R = L + 2x a inches (10) 


The length, S, of the short leg of the 
punching is the width H plus the core 
width, thus 

S = H + a inches (11) 


The thickness of the core punching is 
14 mils (0.014 inch) for frequencies from 
50 to 100 cycles, and 20 to 40 mils 
(0.020 to 0.040 inch) for frequencies 
below 50 cycles. The number of core 
punchings required is determined by 
dividing the depth of the core by the 
thickness of the punching and multi- 
plying the quotient by 2 since two 
punchings are required to form a closed 
core. The formula is 


Np, = 2xa/ty (12) 
where a is the core depth which in a 
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square core is equal to the width, and 
t, is the thickness of the punching in 
inches. An addition of a few punch- 
ings should be made to the value ob- 
tained by formula (12). 

Substituting the values of the example 
in formulas (8), (9), (10), (11) and (12), 
there results 


L = 0.5525 + 0.2405 + 0.0625 + 0.25 = 1.1055 
inch 
H = 0.76625 + 0.125 = 0.89125 inch 


R = 1.1055 + 2 x 1.25 = 3.6055 inch (35% 
inches) 

S = 0.89125 + 1.25 = 2.14125 inch (2 9/64 
inches) 

Np = 2 x 1.25/0.014 = 179—call it 200 punch- 
ings. 


The width of the core in the above 
formulas is 1.25 inches. 

The number of coils of a transformer 
depends upon its purpose. If it is to 
light the filaments of the tubes in the 
set, supply the “B” voltage, and also 
light the filaments of the rectifying 
tubes, then 3 or 4 coils are necessary. 
The output in this case is 


P = P’ + P” + P” volt amperes 


(13) 
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where P’ is the output of the filament 
coil for the set, P” is the output of the 
“B” voltage coil, and P’” is the output 
of the filament coil for the rectifier. 
The input is determined by substituting 
the value of (13) in formula (2) and 
dividing by the supply or primary volt- 
age. 

The number of turns of the various 
coils is determined from the different 
voltage ratios using the primary or 
supply voltage as a common voltage to 
all coils. 


The size of wire is determined from 
the current to be carried in each coil as 
illustrated by formula (4). The prim- 
ary current will be equal to the total 
output divided by the primary voltage. 

All the coils are placed on one leg of 
the core and the size of the punching 
is computed in a manner similar to that 
in the illustrative example. 


This completes the necessary infor- 
mation for the construction of a trans- 
former. 


SIRAP REON 
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THE FINAL MOUNTING OF THE TRANSFORMER 


FIGURE 6: 


This drawing shows how the coils are assembled on the core with the strap sron 


supports in place and the terminal board and binding posts attached in the proper po 
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“THE DIMENSIONS FOR THE CORE LAMINATIONS 


FIGURE 7: How the core pieces of special tron are cut to size and assembled by interlacing 
with each other. The designations for the various dimensions are.all explained in the article. 


Before the construction of the trans- 
former is started, the necessary material 
should be secured. The number of 
punchings, which should be silicon steel, 
has been determined by formula (12). 
The quantity of wire of the required 
size can be calculated from the formula 


0.2618 xdx N 


Pounds of wire = 5 (14) 


where d is the mean diameter of the coil 
in inches, N the total number of turns 
in the coil, and F the number of feet in 
one pound of wire (taken from the 
B.S. Gage Wire Tables). The amount 
of sheet fiber can be estimated by a 
rough calculation of the areas of coil 
ends, usually one square foot of 1/32 
or 1/16 inch fiber will suffice. One roll 
of 34 inch linen tape will be enough to 
wrap all the coils. About 3 feet of 
3/16 inch by % inch strap iron will do 
for the clamps to hold the core punch- 
ings together. The miscellaneous 
material consisting of machine screws 
and nuts, binding posts, and a terminal 
board, is usually found in every experi- 
menter’s shop. 


The coils are wound on a constructed 
wooden form which serves for all coils. 
The sides of the form may be of soft 
wood while the core should be of hard 
wood. Referring to Figure 4, the dimen- 
sions of the form are determined as 
follows: The width of the core is equal 
to the width of the core punching plus 
1/8 inch (1/16 inch on each side) for 
clearance. The corners of this core 
should be rounded as shown in the 
figure (about 1/16 inch radius). 


C =a + 0.125 inches (15) 


The two sides, one of which can be re- 
moved, thus permitting the wound coil 
to be taken from the form, are about 3% 
inch thick. The dimension, He is 
equal to twice the largest value obtained 
by formula (7) plus the width of the 
wooden core plus 34 inch allowance. 
Thus 


H. = 2H + C + 0.75 inches (16) 
The core and sides of the form are 
square. The width, We, is the largest 


width determined by formula (6). This 
width can be reduced to accommodate 
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~~ "different coil’ widths. by using the ad- 


justable side (B), Figure 4, which has a 
square hole thereby permitting it to be 
slipped over the wooden core. When 
the side (B) is used, it is fixed to side 
(A). The form may be mounted in 
a lathe or some other suitable winding 
device. A revolution counter should be 
attached to the winding device thereby 
assuring accurate count of the number of 
turns. 7 

Before winding, the fiber ends and 
fiber core are adjusted in place on the 
form. These may be held temporarily 
by pieces of cord or wire which can be 
removed when the first layer of wire 
has been wound. The coil is started 
by inserting the end of the wire (leaving 
enough for connections) through a hole 
in one side of the form. The initial 
reading of the counter is noted. The 
wire is fed under slight tension to the 
form which revolves at a speed con- 
venient for the winder. The layers 
should be carefully wound so as to pro- 
duce a neat compact coil. A coat of 
shellac may be applied after each second 
or third layer, and when the required 
number of turns have been completed, 
as indicated by the final figures of the 
counter, the coil is given a thorough coat 
of shellac and permitted to dry. The 
coil is then removed from the form and 
taped half-lap with linen tape, as shown 
in Figure 5. The finished coil is shel- 
laced and then baked. The terminals of 
“start” and “‘finish’’ on the coil should 
be indicated. This is important if two 
coils are to be connected in series to 
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increase the voltage; the direction of the 
turns in each coil must be the same. 

The winding form is put together 
again with the fiber ends and core in 
place for the next coil. Each coil is 
taped, shellaced and baked. If it is 
desirable to wind a small coil, the side 
(B) is adapted as previously described. 

The clamps that hold the core punch- 
ings together are made to serve as sup- 
ports for the transformer and the ter- 
minal board. ‘The clamps are made of 
strap iron and the dimensions are deter- 
mined from the overall dimensions of 
the iron core and the top of the coils 
plus a clearance of about % inch for 
the terminal board, Figure 6. Ordinary 
machine screws and nuts may be used as 
bolts to tighten the clamps. : 

When the finished coils are arranged 
in an order such as shown in Figure 3, 
the punchings are fed from both sides 
through the opening in the coils. This 
leg is first built up and then the closing 
leg is sandwiched in. The core punch- 
ings are interlaced as shown in Figure 7. 
The completed core is squared up by 
tapping the punchings with a block of 
wood. The clamps, insulated from the 
iron core by fiber strips, are put in 
place and tightened up. The terminal 
board with binding posts is then 
mounted on the clamp supports, and the 
coil ends are connected to the binding 
posts. 

This completes the transformer. The 
various coil voltages should be checked 
with an A.C. voltmeter before any con- 
nections to the set are made. 


What Every Radio Experimenter Should Know. 
About Condensers 


In Popucar Rapio for next month—December—will appear 
an article by Mr. Sylvan Harris that will give the reader some 
valuable but little known data about variable condensers, and 
particularly about the “low-loss” fallacies as applied to this type 

| of instrument. 
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TUNING AN ANTENNA INDUCTANCE 


Here is a large transmitting inductance as used in the experimental radio-telephone 

transmitter at the College of the City of New York. In order to tune the trans- 

mitter to a certain wavelength, the man in the picture cuts in or out turns of the coil 

until the antenna ammeter before him indicates the maximum amount of current 
l flowing in the antenna circuit. 


Multi-layer Coils 


Article No. 14 


Useful data about coil construction that insure maxi- 
mum inductance and minimum resistance and capacity 


By SIR OLIVER LODGE, F.R.S., D.Sc., LL.D. 


N a previous article about interfer- 

ence that is caused by damping, I 
explained how the addition of inductance 
to a radio circuit prolongs oscillations 
and how the frequency of such a circuit 
can be controlled by inductance coils 
in which the phenomenon of damping 
oecurs.* 

It is highly important that the capac- 
ity of. these inductances be kept as low 
as possible. To overcome the effects of 


capacity, coils must be wound in a par- 


* “Why Damping Causes Interference.” by Sir 
Oliver Lodge. opucar Rapio, vol. VI, No. 5, pages 
452-456 (November, 1924). 


ticular manner and upon materials, if 
so wound, which will not tend to in- 
crease capacity. 

Furthermore, wire of the proper di- 
mensions and of a requisite number of 
turns must be used to reduce capacity 
in inductive circuits that would other- 
wise fail to tune sharply in a radio 
receiver. 

Additional calculations for the proper 
wire that should be used and the dimen- 
sions of coils and the number of layers 
required on windings will be explained 
here for those who are experimenting 
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Radio Corp of hesieice . 
AN OUTDOOR TUNING INDUCTANCE OF A HIGH-POWERED 
TRANSATLANTIC RADIO STATION 


This massive coil is an antenna inductance at the Rocky Point radio central, located 
insulated, as shown, and 


near New York. This type of inductance must be heavil ) 
must stand clear of any neighboring objects that might lower its efficiency by 


drawing current from it by induction. 
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MULTI-LAYER COILS 


with the construction of inductance coils. 

For coils to have the maximum value 
of inductance the channel for the wire 
should be three units square, the ex- 
ternal diameter of the coil should be 14 
units, and the internal diameter eight 
units. The particular “units” can be 
adjusted to suit the desired conditions. 
For instance, each “unit” might be 
chosen as a couple of millimeters. 

Suppose the covered wire is =th of 
such unit thick; then the number of 
turns in each layer of the above coil is 
3 x, and there will be 3 x layers. So 
the number of turns is 9 x°. The mcan 
diameter of the coil is 11 units, and the 
average length of each turn is therefore 
11 æ or say 34 units; wherefore the 
total length of wire will be 34X9 x’. 
The inductance of a coil of this shape 
has already been shown, by general rea- 
soning and calculation, to be 3 n l, 
being the maximum obtainable for that 
length of wire and therefore for that 
resistance and capacity. So we discover 
that the inductance comes out 


! Kadel & Herbert 
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L=3n!1=8100x‘ 

of the same units of length approxi- 
mately, taking 3 X34 as 100. If the 
unit selected is, as above suggested, a 
couple of millimeters, and if the value of 
x is, say 10—both these things being 
arbitrary—the value of L, as thus calcu- 
lated, is 162 X 10° millimeters, or 162 
kilometers, or 1-62 millihenries. 

The maximum deleterious or distrib- 
uted capacitance of such a coil would be 
obtained, as above, by reckoning =, 
which is 55 X 3 X x of the same unit; 
or, if the unit is a couple of millimeters 
and n= 10, as above, the capacitance is 


- 330 millimeters, which is a third of a 


meter.* This is not too big, and is cap- 
able of reduction by basket-winding. 
To reckon the resistance, we should 
have to know the thickness of the un- 
covered wire, and its conductivity; but 
resistance is a thing easily obtained by 
direct measurement, and is hardly worth 
pre-determination, as inductance is. 


*This is sppr oxim stely 37 micro-micro-farads. See 
appendix to Sir Oliver Lodge’s article in POPULAR 


Rapnio for September, 1923. 
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A NOVEL MARKING SYSTEM FOR A RECEIVER 
The picture illustrates how Mr. George Jacobson indicates, by paper markers, the dial loca- 
tion of each station. He notches the piece of sheet copper (shown fitted into a slot that covers 
the face of the calibrated dial). His indicator is attached directly to the dials. 
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THE “PICTURE DIAGRAM” OF THE HOOK-UP 


This illustration shows the exact manner in which the instruments are placed 

on the panel and baseboard and how the wires run in relation to them. The upper rectangle 

shows the back of the panel, and the lower one shows the baseboard. All the parts are 
lettered to correspond with the designations in the text and tn the list of parts. 
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FIGURE |i: 


THE PANEL ARRANGEMENT 


This picture shows the front view of the panel with the rheostat mounting in 
the center and the binding posts in two rows, one at each end. 


FIGURE 2: 


Simple ` ‘How-to-Build” Articles for Beginners 
No. 13 


How to build a single-stage impedance-coupled amplifier 
for use with a standard 6-volt tube 


By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $13.50 


Here ARE THE ITEMS You WiLL NEED— 


A—Thordarson autoformer ; 

B—Bradleystat ; 

C—Deutschmann bypass condenser, 1 mfd.; 
D—Bradley unit resistor, 500,000 ohms; 
E—Electrad resistance mounting ; 


HIS thirteenth unit of this series 

is a Single-stage vacuum-tube audio- 

frequency amplifier that utilizes the prin- 
ciple of impedance-coupling. 

This unit will be found efficient and 

useful for connecting to the preceding 
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F—Naald standard vacuum-tube socket ; 
G—composition panel, 7 inches high by 10 
inches long: 


H—hardwood baseboard, 7 inches by 8% 
inches; twelve binding posts. 


detector or amplifier units that have been 
described in this series.* 

This amplifier was built in the Poru- 
LAR Rapio LABORATORY for the express 
purpose of submitting to the amateur be- 


"See Popurar Rapio for September, 1925. 
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THE REAR VIEW OF THE AMPLIFIER 
Study this view in connection with the picture diagram of the amplifier in 
The location and connecting points of each wire aptear clearly and you can 
determine just how to bend the wires to get the shortest connectton with the proper clearance. 


FIGURE 3: 
Figure 1. 


ginner an impedance-coupled amplifier 
that will give him fine reproduction, and 
at the same time teach him something of 
the theory that is involved in impedance 
audio-frequency circuits. 

After a deeision has been reached by 
the prospective builder, take these pages 
to a radio dealer and ask him to supply 
you with the parts listed at the head o: 
the article. When you have your parts 
ready for mounting, you may spread them 
out on a kitchen work-table and begin 
the construction of the unit. 

Mount them on the panel and base- 
board as shown in the picture diagram 
and the two other illustrations that ac- 
company this article. These three illus- 
trations show you exactly how to mount 
the instruments and also exactly where 


to put the wires that connect them to- 
gether in the electrical circuit. 

Next, connect up the instruments in 
the electrical circuit as indicated spe- 
cifically in the picture wiring diagram. 

If you follow the directions shown 
there you cannot make a mistake, as the 
instruments are all marked with designat- 
ing letters that reappear in the list of 
parts. 

When you have Anished wiring up, 
all you have to do is connect the tele- 
phones or loudspeaker, the batteries and 
the tuning unit, and you are ready to 
begin reception. 

To connect this unit, be sure to do 
the following: 

Place the tuning unit on the table and 
connect the antenna and ground: 


e 
mi ee east Se rae a a `“ 


SIMPLE 


Then, connect this amplifier alongside 
of it on the right-hand side by bridging 
across the binding posts 1, 2, 3, 4, 5 
and 6 to those on the tuning unit. Bind- 
ing posts 1 and 2 are the input terminals 
to the impedance. Binding posts 3 and 4 
are the “B” battery connections, and bind- 
ing posts 5 and 6 are the “A” battery 
terminals. Binding posts 3 and 5 are 
the positive terminals in each case. 


Then connect the “A” battery across 


the terminals 11 and 12 with the positive 
terminal on binding post 11. Connect 
the “B” battery across binding posts 9 
and 10 with the positive terminal on 
post 9. Connect the telephones or loud- 
speaker across posts 7 and 8. 

If the tuning unit uses a “soft” de- 
tector the connection on this unit be- 
tween 3 and 9 should be disconnected and 
the 22%-volt “B” battery tap applied 
to post 3. The amplifier voltage of 90 
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volts may then be applied across 9 and 
10 as previously stated : 

If this amplifier is to be used following 
another amplifier, however, it should be 
left as shown in the diagram without any 
change in the wiring. | 

Place a UV-201-a tube in the socket, 
F, and turn up the rheostat, B, and the 
unit is ready for operation. 

You will find that you will obtain 
truthful reproduction if a good loud- 
speaker is used with this type of am- 
plifier. 

Do not turn up the rheostat which con- 
trols the filament current to the tube any 
higher than is necessary to produce suff- 
cient volume. This will conserve the bat- 
teries and lengthen the useful life of the 
tube. 

There are no further adjustments to be 
made in the operation of this simple am- 
plifying unit. 
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A 17-METER TRANSMITTER 


This experimental apparatus has been developed at the United States Naval Research 
Laboratory; tt has been used in daylight communication with the MacMillan Arctic Expedi- — 


tion. Mr. R 


. S. Fisher, Associate Engineer of the Laboratory, is here shown making an 


adjustment on the transmitter at the U. S. Naval Research Laboratory at Bellevue, D. C. 


INTHE WORLD'S 
LABORATORIES 


CONDUCTED BY DR. 


E. E. FREE 


A Liquid-filled Loudspeaker 


A NOVEL idea in loudspeaker design comes 
from an amateur in France. He fills the inner 
part of the horn, where its diameter grows 
small toward the telephone attachment, with 
a liquid; for example, with water.* The small 
end of the horn is closed by a diaphragm 
which is connected to the moving part of the 
telephone unit. Through this diaphragm the 
sound waves enter the liquid. In front of the 
liquid is another diaphragm, to hold the liquid 
in place. : 

All sound waves coming from the telephone 
unit must pass through the mass of liquid be- 
fore they can actuate the outer diaphragm 
and escape into the air. It is claimed that 
the liquid mass removes a great deal of “rat- 
tle,” thus delivering a purer tone than is pos- 
sible with ordinary horns. 


Moisture Does Not Increase Coil 
Resistance 


In the course of some tests of different types 
of tuning coils carried out recently in the testing 
laboratories of the Popular Science Monthly, Mr. 
Thomas Vanacore obtained some rather sur- 
prising results concerning the effect of condensed 
moisture on the radio-frequency resistance of 
coils wound of number 22 insulated wire on 
three-inch composition tubing.t{ The coils were 
44turnseach. One was wound with double-silk- 
covered wire, one with double-cotton-covered 
wire and one with enameled wire. 

All three coils were first tested dry. They 
were then put for three hours in a closed box 
containing boiling water. Presumably the wind- 
ings absorbed a considerable amount of moisture. 
A re-test showed no appreciable increases of 
resistance, even for frequencies as high as 1,500 


CHA note by M. Louis r Topul in Radio-Blectri- 
cité (Paris) vol. 6, page 176 (May 10, 1925). 


t “Surprising Facts About Tuning Coils,” by Thomas 
Vanacore. Popular Science Monthly (New York), 
vol. 107, number 2, pages 70 and 117 (August, 1925). 


kilocycles (200 meters). The coil wound with 
cotton-covered wire was then dipped in water 
and tested again. So long as liquid water was 
present between the windings of the coil the 
resistance was nearly seven times higher than 
before, but so soon as the coil had dried a little 
its resistance returned to normal. 

While these results require confirmation and 
extension—especially by the actual determina- 
tion of the amount of moisture present in the 
windings at the moment of test—they establish 
a probability that the exposure of tuning coils 
to moist air is unlikely to cause enough absorp- 
tion of moisture to alter appreciably the con- 
stants of the coils. This appears to be the case 
whether the insulating material be silk, cotton 
or enamel. 


Why the Coated Filament Emits 
More Electrons 


One of the prominent types of filament for 
radio vacuum tubes is the one consisting of 
tungsten wire coated with the oxides of barium 
or strontium. This coating greatly improves 
the electron emission and it was these coated 
filaments which first made possible the low- 
temperature filament used in the 199-type tubes 
and other dry-battery tubes. 

A detailed study of the behavior of these 
coated filaments under various conditions has 
been made by Mr. Lewis R. Koller of the 
Edison Lamp Works of the General Electric 
Company.* He finds, among other things, that 
a very slight trace of oxygen in the tube de- 
creases the electron emission enormously. 
Certain other gases cause increases. This 
means, Mr. Koller believes, that the unusually 
high emission of these coated filaments is not 
due to a film of the oxide, but to an actual film 
of metal—of metallic barium or stontium— 
into which the oxide originally added has be- 
come converted. 

*“Electron Emission from Oxide Coated Filaments,” 


by Lewis R. Koller, Physical Review (Corning, 
Y.), vol. 25, pages 671-676 (May, 1925). 
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This is believed to be true, also, of the 
thoriated filament, which is a filament the wire 
of which contains a trace of the metal thorium. 
This thorium comes to the surface of the fila- 
ment. The layer of thorium atoms acts to in- 
crease the emission. Just why a layer of 
atoms of metallic thorium or barium or any 
other metal should behave in this way is still 
one of the mysteries of physical science. 
Doubtless it is related to the atomic structures 
of these metals. 


Driving Sodium Atoms Through 
Glass 


THE use of photoelectric cells for the conver- 
sion of light energy or of light-ray signals into 
electric energy or electric signals is growing in 
many fields of scientific and industrial work, in- 
cluding radio. Most of these photoelectric cells 
depend either on the element selenium or on one 
of the alkali metals, sodium, potassium, rubidium, 
caesium and lithium. Much interest attaches, 
therefore, to a process, recently perfected by 
Dr. Robert C. Burt, of the California Institute 
of Technology, by which sodium atoms can be 
driven through the glass walls of an ordinary 
electric lamp bulb, producing a coating of very 

ure metallic sodium on the inside walls of the 
ulb.* 

The bulb is placed, tip down, in a bath of 
melted sodium nitrate, kept at a temperature of 
approximately 312 degrees, Centigrade (583 
degrees, Fahrenheit). A current is 
through the filament of the bulb in the usual 
manner. An electrode dips into the melted 


* "Sodium by Electrolysis Through Glass,” by Robert 
C. Burt. The Journal of the Optical Society of America 
Menasha, Wisconsin), vol. 11, pages 87-91 (July, 1925). 
We are indebted to Dr. Burt for some additional in- 
formation. 
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sodium nitrate and a voltage of approximately 
220 volts is maintained between this electrode 
and the mid-point of the filament in the bulb, the 
filament being negative. Under these condi- 
tions, when electrons escape from the heated 
filament (just as they do from the filament of a 
radio vacuum tube) they are drawn against the 
inside surface of the glass by the potential differ- 
ence between the filament and the outside bath 
of fused sodium nitrate. It is as though the 
glass were the plate of a vacuum tube. 

The glass of the bulb contains sodium and the 
atoms of this sodium (or some of them) are able 
to move around in the glass. When the elec- 
trons from the filament hit against these mobile 
sodium atoms they neutralize them and the 
atoms then come out on the surface of the glass 
and form a layer of metallic sodium. What 
happens, in the language of the physical chem- 
ist, is that sodium toms in the glass acquire one 
electron each and become free sodium atoms. 
Meanwhile, new sodium ions enter the outside 
surface of the glass, coming from the bath of 
sodium nitrate. The overall effect is, therefore, 
the driving of sodium atoms through the glass, 
to produce a metallic layer on the inside. 

hile this process is not at all difficult to 
carry out in any well-equipped radio laborato 
there are some conditions and precautions whic 
cannot be described in a brief note. Experi- 
menters intending to make use of Dr. Burt's 
process should first consult his paper referred 
to, where they will find all necessary details. 


Alexanderson’s Theory of 
Twisting Waves 


THAT a twisting of radio waves as they pass 
over the earth's surface may explain some of the 
mysteries of fading—and may be put to practical 
use in other directions—is the theory proposed 


HOW SODIUM ATOMS ENTER A LAMP BULB 
The lamp bulb, inverted in a bath of molten sodium nitrate, is visible in the center, just in 


front of Dr. Burt. 


The base of the bulb is removed and a glass tube is sealed to its side, so 


that a wire can enter to make contact with the sodium coating which will be formed inside the 
glass. 
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From a drawing made for Poputar Rapiro by Arthur Merrick 


HOW THE EARTH’S MAGNETISM CAN TWIST A POLARIZED RAD- 


Some antennas produce a polarized radio wave—which means a wave that vibrates only in 
A polarization 1s slowly twisted. The upper wave in the drawing starts with a vertical 
at the center of the page) the gradual twist has made the wave horizontally polarized; st 
recewing station the wave is again vertically polarized, but it is now st opi down 


recently by Mr. E. F. W. Alexanderson, Chief 
Consulting Engineer of the Radio Corporation 
of America, a theory now undergoing active dis- 
cussion and examination in many of the radio 
laboratories of the world.* 

The essential of this theory is the idea of 
polarized waves, an idea already quite familiar 
to students of the shorter electromagnetic waves 
which we call light. You must form a clear 
mental picture of what polarization is before the 
Alexanderson theory of twisting waves will mean 
much to you. 


* Mr. Alexanderson announced the theory in newspaper 
statements released beginning July 19, 1925. An ac- 
count, under Mr. Alexanderson’s signature, was pub- 
lished in the Radio Magazine of the New York Herald- 
Tribune on July 26, 1925, page 3, and in the radio section 
of the New York Telegram on August 1, 1925, page 2, as 
well as in other newspapers throughout the United States. 
Later statements, based on subsequent interviews with 
Mr. Alexanderson, appeared as follows: by H. G. Sil- 
bersdorff in the radio section of the New York Sun, 
August 8, 1925, pare 3, and in the radio magazine page 
of the New York Evening World, August 22, 1925; by 
R. K. Squire in the New York World (morning), August 
16, 1925; by Everett M. Walker in the Radio Magazine 
of the New York Herald-Tribune, August 23, 1925, page 2. 


polarization. The two wares now inier- 

Any ether wave may be thought of, you remem- 
ber, as a vibration of the ether in a direction at 
right angles to the motion of the wave. A cork 
bobbing up and down on the surface of a pond 
of water, as water waves pass under it, 1s an 
exact model of what we believe happens in the 
ether. We are not sure that the ether has any 
“particles” in it, but it is convenient to think of 
it as though it had and to imagine these little 
ether-particles as moving up and down when an 
ether wave passes them. The upward swing of 
the particle is one phase of the wave; the follow- 
ing downward swing is the other phase. 

But in ordinary ether waves not all of these 
swings of the ether particles are up-and-down. 
Some of them are right-and-left, some are at 
angles of forty-five degrees to the vertical, and so 
on. It isas though a lot of corks on water were 
set bobbing in all conceivable directions as a 
wave passed them, not merely up and down. 
This is difficult to imagine for water, but it 1s 
easy enough to see how there could be two such 
directions of motion for the bobbing cork; one 
of them up and down (as usual), the other hon- 
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one direction. 
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As such a wave passes through the earth's magnetic field the wave's plane 


polarization; its vibrations are up and down. When half the path has been completed 


vibrates back and forth parallel to the surface of the earth. 


The twist continues. At the 


Accordingly it is reverse to the ground wave, which has retained its original up-and-down 


fere and will produce fading or a “dead spot.” 


zontal, along the water surface. If the surface 
of the water were swung back and forth, from 
left to right, as it would be by rotating a pail 
or tub that held it, this would give the horizontal 
back and forth motion of the cork. 

In the ether we can have these vertical and 
horizontal waves too. Ordinarily we have both 
of them and many other waves vibrating at 
different angles between horizontal and vertical. 
A beam of light contains, for example, some ether 
waves which are vibrating vertically, others 
which are vibrating horizontally, still others 
vibrating at every angle in between. So far as 
the direction of vibration is concerned, all ordi- 
nary light beams are composed of mixed waves. 

It is possible, however, to sort out these mixed 
beams and to produce light in which all the vibra- 
tions are up-and-down, or all of them horizontal, 
or all of them in any other selected direction. 
This is called polarized light. It means merely 
that all the waves are vibrating in the same 
plane. A wave ona pond of water is a naturally 
polarized wave; its vibration is exclusively up 
and down. The ordinary wavy line which we 


draw in diagrams to depict an ether wave is 
really a polarized wave. If we wanted to depict 
an unpolarized wave we would have to draw an 
infinite number of such wavy lines, all at different 
angles to the surface of the paper, thus showing 
that the vibration is really a mixed one, occurring 
in many directions at the same time. 

Radio waves are subject to exactly these same 
conditions of polarization. Long ago, during the 
early experiments of Hertz, the possibility of 
generating a polarized radio wave was discovered. 
Such waves were produced and their properties 
were studied. These facts, however, have drop- 

d out of use and out of the minds of radio men. 

Ar. Alexanderson has brought them back. 

The degree of polarization of a radio wave de- 
pends, primarily, on the nature of the antenna 
which generates the wave. Some antenna sys- 
tems produce mixed waves, vibrating in nearly 
all directions, like a beam of ordinary light. 
Other antennas produce horizontal waves, analo- 
gous to the motion of a water surface caused by 
rotating the pail back and forth. An antenna 
consisting of a horizontal loop of wire will pro- 
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duce such horizontally-polarized waves. The 
ordinary vertical antennas produce, in the main, 
waves which are vertically polarized, analogous 


to an ordinary up-and-down water wave. By 


using straight. vertical rods for antennas, this 
vertical polarization of the wave can be made 
nearly perfect. 

The next step is the possibility of altering the 
direction of polarization of the wave as the wave 
moves. Suppose, for example, that you generate 
a wave in which the vibrations are altogether 
up-and-down and that this wave starts out on its 
journey through space. The up-and-down 
character of the vibrations may change. A mag- 
netic field, for example, will rotate the direction 
of polarization of the wave, so that the wave 
twists. Presently the direction of polarization 
will be horizontal, instead of vertical. It may 
even twist around altogether, so that the wave 
is exactly upside down. All these twists and 
rotations have been well known for years in the 
case of light waves. Mr. Alexanderson has dis- 


covered that they can exist, also, with radio ` 


waves. 

If a radio wave starts out with an up-and-down 
polarization, as, for example, from a vertical-wire 
antenna, it is likely to maintain that position so 
long as the wave follows the ground. The par- 
tially-conducting ground or ocean acts as an 
anchor, so to speak, for the wave. It keeps the 
direction of vibration upright. But if the wave 
starts out horizontally it has no such anchor. 
It will usually twist around as it moves. Also, 
the vertically-polarized waves which travel high 
up in the atmosphere, so that they lack an 
anchorage to the ground, are similarly likely to 
twist as they move. This may help to explain, 
Mr. Alexanderson believes, the phenomena of 
fading, dead spots, and the like. It may be 
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possible, also, to make use of purposely polarized 
waves to attain long-distance transmission or for 
other purposes. The practical applications of 
these phenomena of wave polarization in radio 
may prove to be quite important. They remain 
to be worked out. | 


A New Generator for 
Ultra-short Radio Waves 


THE famous experiments of Nichols and 
Tear, described over two years ago in Poru- 
LAR Rapio, resulted in the production of radio 
waves as short as .22 millimeter.* Heat waves 
nearly twice this length were produced by the 
same experimenters from a mercury are 
lamp, thus linking the spectrum of light rays, 
heat rays and radio waves into a continuous 
whole.f A Russian physicist, Madam A. 
Glagolewa-Arkadiewa, has now succeeded in 
producing radio waves even shorter than those 
of Nichols and Tear. Her shortest are only 
.082 millimeter long. More important still, 
she has devised a new and promising method 
for the production of ultra-short radio waves 


of?any wavelength.§ 


The new generator consists of iron filings. 
These are suspended in oil, which is kept 


*See “The Shortest Radio Waves Ever Produced 
by Man,” by Ernest Fox Nichols, Popurar Rapio, 
vol. 4, pages 22-29 (July, 1923). 

tSee, “Ultra-short aves from a Mercury Arc 
Lamp, in August, 1925, Poputrar Rapio, page 175. 

$“A New Source of Short Electromagnetic Waves 
of Ultra-Hertzian Frequency” (in German), by A. 
Glagolewa-Arkadiewa, Zeitschrift fiir Physik (Berlin). 
vol. 24, pages 153-165 (1924). We are indebted to 
aca Glagolewa-Arkadiewa for additional infor- 
mation. 


From a photograph made especially for POPULAR RADIO 
f 


THE IRON-FILING OSCILLATOR FOR SHORT WAVES 


With this apparatus, Madam Glagolewa-Arkadiewa has been able to produce relatively intense 

beams of ultra-short radio waves, shorter than one len-thousandth of a meter. The dish con- 

tains a mixture of iron filings and oil. This mixture is lifted on the rim of the small wheel 

and the discharge of an induction coil cae aa the two terminals visible just above the 
w 


IN THE WORLD'S LABORATORIES 


465 


From a photograph made especially for PopuLtar RADIO 


STUDYING THE ULTRA-SHORT WAVES 


The waves from the generator pass upward, through a hole in the inclined mirror, against the 
horizontal, disc-shaped mirror. On downward reflection from this, the waves are directed 


to the right by the inclined mirror. 


The two-plate mirror on the right 1s a part of the inter- 


ferometer by which the waves are measured. Madam Glagolewa-Arkadiewa stands behind 
the apparatus. 


stirred mechanically so that the filings will not 
settle. Into the mixture of oil and iron filings 
there dips a slowly rotating wheel, so that a 
layer of the oil-filings mixture is carried up on 
the edge of the wheel, like mud on a wagon tire. 
The two leads from an induction coil dip into 
this rim of filings on the wheel. The discharge 
occurs through the oil-filings mass, so that 
each tiny bit of iron becomes a miniature 
broadcasting station. The wavelength of the 
waves sent out depends, in the main, on the 
size of the bits of iron in the filings. These 
are the oscillators. 

Madam Glagolewa-Arkadiewa measured the 
waves thus produced, using a thermocouple and 
an interferometer similar in principle to the 
instrument used by Nichols and Tear. She 
found it possible to get waves of almost any 
wavelength in the range of ultra-short waves, 
down to the limit already mentioned of .082 
millimeter. The radiation is never “sharply 
tuned,” so that all of it would be of the same 
wavelength. The wavelengths depend on the 
size of the particles of iron and these are 
never of exactly the same size. However, the 
method is said to produce a much more intense 
radiation than that of Nichols and Tear, which 
is understandable when one thinks of the many 
individual bits of iron that are radiating simul- 
taneously. 

Further work is being carried out with the 
method, which is believed to-be susceptible of 


considerable improvement; for example, by 
using small, uniform iron spheres instead of the 
angular filings. This ought to concentrate the 


‘radiation much more completely at a single 


wavelength. Another possibility which may be 
suggested is the use of a larger volume of the 
mixture of filings and oil, perhaps excited in- 
ductively by a nearby a, a connected to 
high-capacity condensers. It is to be hoped 
that experimenters everywhere will try out 
the new method and some of the extensions of 
it which seem possible. 


New Resonance Indicator for 
: Wavemeters 


Most varieties of wavemeters depend on 
adjusting a local tuned circuit to resonance with 
the wave to be measured. The point of exact 
adjustment 1s marked by some form of resonance 
indicator. Usually this is some type of radio- 
frequency thermo-galvanometer. 

The United States Bureau of Standards has 
recently improved on this method by substituting 
for the thermo-galvanometer a combination of a 
crystal detector and a sensitive milliammeter.* 


*“An Improved Type of Wave Meter Resonance 
Indicator,” by Morris S. Strock. United States Bureau 
of Standards, Scientific Paper Number 502 (vol. 20, 
pages 111-118), issued March 6, 1925. Obtainable 
rom the Superintendent of Documents, Washington, 
D..C., for five cents, postpaid. 
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The hook-up provides a combination of capaci- 
tive and inductive coupling. The new indicator 
is said to be more sensitive than the thermo- 
galvanometer and more uniform in its response 
at different parts of the wavelength scale. It 
can be attached to most of the types of resonance 
wavemeter now in use. 


New Facts About Wave 
Propagation 


CAPTAIN T. L. ECKERSLEY, the well-known 
research engineer of the Marconi Company and 
of the British Broadcasting Company, has made 
two recent contributions of considerable im- 
portance to the newer theories of radio wave 
movement through the atmosphere and around 
the earth.* In the first of these contributions 
he studies the peculiar musical noises often heard 
if a telephone is placed in series with a large 
antenna.t These noises usually start, Captain 
Eckersley reports, with a sharp click and a tone 
which is too high in frequency to be audible. 
The frequency rapidly decreases, so that a mus- 
ical tone is heard. The pitch of this tone then 
falls rapidly to a constant value of the order of 
300 to 1,000 cycles, at which pitch the tone 
dies away. l 

From calculations which are too mathematical 
for short summary Captain Eckersley concludes 


that these musical sounds must be due to an ` 


electric disturbance originating high up in the 
atmosphere, probably from some electric impulse 
from outside the earth. This disturbance grad- 
ually dies away. The limiting lowest pitch of 


* For an account of these recent theories of wave 

ropagation see ‘How the Air Affects Radio” in POPULAR 

Rabo for September, 1925, pages 199-206; also the 

article by Nichols and Schelleng on pages 309-316 oi 
tober issue. i 

“n A Note on Musical Atmospheric Disturbances,” 

by T. L. Eckersley. The Philosophical Magazine, vol. 


49, page 1250 (June, 1925). 
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the tone heard in the receiver enables the calcu- 
lation of some of the electrical characteristic of 
the layer of air in which these disturbances 
originate and die. These characteristics turn 
out to be much the same as those assumed, on 
other grounds, for the ionized layer of upper air 
contemplated by the recent wave-propagation 
theories. 

The other recent contribution of Captain 
Eckersley is a calculation of the probable be- 
havior of waves of different wavelength, propa- 
gated around the earth according to the recent 
theories of air ionization and wave motion.” On 
the usual assumptions as to the number of air 
ions and the like, Captain Eckersley finds that 
the waves longer than about 400 meters and the 
waves shorter than about 40 meters should suffer 
relatively little from absorption by the ionized 
air. Between these limits, in the region of 
400-meter to 40-meter waves, the atmospheric 
absorption should be very high, a result which is 
striking agreement with modern experience in 
the daytime transmission of waves of long, short 
and intermediate wavelengths. 


A Crystal Control for 
Broadcasting Stations 


THE application of the properties of quarts 
crystals to the construction of precision wave- 
meters is already familiar to the pa jorily of 
radio enthusiasts.{ Another step has now 


* The calculations have not yet been published in 
detail. Captain Eckersley summarizes his results in a 
letter to Nature (London), vol. 115, pages 942-943 
(June 20, 1925). 


t See “The Quarts Crystal as a New Wavelength 
Standard,” by Dr. Walter G. Cady, in Popucar RADIO 
for April, 1925, pages 357-365; also the photograph of a 

uartz-crystal wavemeter reproduced and described in 
this Crpartment in PopuLar RapbioO for June, 1925, 
page 569. 
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ATMOSPHERIC ABSORPTION FOR DIFFERENT WAVELENGTHS 


These curves, plotted from the calculations of Captain Eckers‘ey, show how the absorption of 
the wave energy by the air is greatest for wavelengths close to the present broadcasting range. 
These curves are calculated, not observed, but agree fairly well with observed facts. 
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taken in the use of these remarkable crystals. 
They have been applied to the practical problem 
of maintaining the frequency of a broadcasting 
transmitter unchanged, so that the station may 
be accurately on the wavelength specified for it 
by the radio authorities of the United States 
Government. The new control method has 
been worked out by the engineers of KDKA, 
where it is now in use. It is to be extended, 
the Westinghouse Company reports, to WBZ, 
KYW and KFKX.*. 

It is a property of crystals of quartz, as well 
as of some other substances, that they contract 
or expand in size under the influence of electric 
forces. Conversely, an expansion or contrac- 
tion of the crystal produces electric changes. 

The use of such crystals for wavemeters de- 
pends upon the mechanical vibration of the 
crystal. Each crystal has, of course, a natural 
frequency at which it vibrates when hit or 
compressed, just as has a bell or one of the 
wooden strips of a xylophone. If a quartz 
crystal be placed in an oscillating circuit tuned 
to the natural frequency of the crystal, the 
mechanical vibration of the crystal will feed 
electric pulses of this same frequency back into 
the circuit. These can be made to reinforce 
and stabilize the oscillations of the circuit itself. 
If the circuit tends to vary in frequency the 
crystal will pull it back to its proper frequency. 

This suggests a possible use of similar devices 
in reception. Many listeners desire sets which 
are tuned, automatically, to a certain limited 
number of stations. It is convenient, for ex- 
ample, to have four or five switches, one for 
each of the chief local stations. Anyone can 
then tune in a desired station merely by setting 
the tuning switch on the proper button. Such 
tuning arrangements are possible and are occa- 
sionally used but there is a disadvantage in that 
the same setting of condensers and coils does not 
always tune the set to exactly the same wave- 
length. Perhaps this can be accomplished with 
quartz crystals. It may be possible to get a 
set of these, each tuned to the frequency of one 
local station, and connect all of them in a receiv- 
ing circuit so that each one, when thrown in by 
the switch, will hold the receiver rigidly on the 
desired wavelength. Here is an interesting 
problem for experimenters. 


The Size of Light Particles 


One form of the modern quantum theory 
holds that light is really composed of tiny par- 
ticles, shot out from a luminous body like 
bullets from a gun.* It is usually assumed 
that these particles or “quanta” must be ex- 
tremely tiny, only a few millionths of the size 
of an electron or even less. A contrary 
opinion has now been expressed, however, by 
Professor Gilbert N. Lewis, one of the fore- 
most American chemists.f 


* From a statement issued by the Westinghouse Elec- 
tric and Manufacturing Company, for release Septem- 
ber 5, 1925. 

*See, for example, “New Theories of Ether Waves,” 
Porwutar Raprio for August, 1925, page 168. 

+““The Theory of Reaction Rate,” by Gilbert N. 
Lewis and David F. Smith. Journal of the American 
Chemical Society (Easton, Pa.), vol. 47, pages 1508- 
1520 (June, 1925). l 
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REGULATING CRYSTALS 


The one-kilowatt transmitting tube is contrasted 

with two plates of cut quartz, such as are used to 

regulate its frequency. The third crystal (below) 
ts a fragment of natural quarts. 


In an article dealing chiefly with theories of 
chemical reaction, Professor Lewis and his 
collaborator find it necessary to calculate the 
“radius” of a quantum, meaning by that the 
nearest distance which the flying quantum can 
usually approach to an atom of matter without 
being absorbed by the atom. 

The value comes out as approximately 1.4 
x 10~ centimeter, which is not only much larger 
than an electron, but is actually larger than 
an atom. Calculations made long ago by Lord 
Rayleigh on the basis of the wave theory of 
light (which the quantum theory now aspires 
to supplant) had led to almost this same value 
for the “shadow” cast by a single atom. There 
are, of course, numerous hypotheses by which 
this large “shadow” can be reconciled with the 
data suggesting that the individual quantum 
must be very small. For example, the quanta 
may be attracted by the atoms when they fly 
near enough to them. But, evidently, neither 
the quantum theory nor the wave theory is 
yet perfect. 
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WHAT READERS ASK 


ConpuUCcTED BY HucH S. KNOWLES 


IN justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 


non-subscribers to cover the cost of this service, and this sum must 


e wmcloscd with the letter 


of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


The Four-tube Roberts Circuit 


QvuEsTIon: Please give me a diagram 
showing how to hook-up the four-tube 
Roberts receiver with a stage of push- 
pull amplification. I have all the coils, 
but would like to know the proper size 
for the other instruments to be used in 
the circuit. Also please furnish me with 
a list of parts. 

ERNEST VAN BROOKS 


ANSWER: Figure 1 shows the hook-up for 


C} 


— $j- 


the Roberts circuit. It consists of one 
stage of radio-frequency amplification (neu- 
tralized), vacuum detector (regenerative), one 
stage of transformer-coupled amplification (re- 
flexed), and one stage of push-pull audio-fre- 
quency amplification. The parts you will need 
for building this circuit are the following: 
L1, L2, L3, L4, LS and L6—primary, sec- 
ondary, compensating plate circuit, detector 
grid circuit and detector plate circuit coils 
respectively of the Roberts kit; 
haere as VC2—variable condensers, .0005 
mid, 
Ci—neutradon condenser ; 
C2—mica fixed condenser, .005 mfd.; 
C3—mica fixed condenser, .0025 mfd.; 
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GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid-legk ; 

R1, R2 and R3—filament rheostats, 20 ohms; 

J1i—double-circuit jack; 

J2—single-circuit jack; 

AFT1—audio-frequency amplifying 

former ; 

AFT2—input push-pull transformer; 

AFT3—output push-pull transformer. 

There are two “C” batteries, one of three 
volts and the other of 4% volts, used in the re- 
ceiver. It is recommended that standard tubes 
of the UV-201-a type be used. The voltage of 
the “A” batteries will then be 6 and the voltage 
for the “B” batteries as shown 135 volts. 


A “Hard” Detector for This 
Four-circuit Tuner 


QuesTION : I have one of the five-tube, 
four-circuit tuners described in the Octo- 
ber 1924 issue of Poputar Rapiro. I 
want to change to a UV-201-a detector. 
I have had considerable trouble securing 
good UV-200 tubes and would also like 
to reduce my filament consumption. Can 
this be done? E. T. Loocx 


ANswerR: Although this change is not gen- 
erally recommended it may be worth while in 
your case. The grid-leak should be connected 
to the positive “A” battery lead. These tubes 
show a marked tendency to oscillate with the 
normal grid bias secured with a negative leak 
return. With a positive return the tube *s 
operated on a better portion of the grid-cur- 


trans- 
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rent, grid-voltage curve giving better detec- 
tion. You may find voltages as high as 2214 
volts good on the detector particularly on loud 
signals. A 20-400 type Dublwundr should be 
used instead of the 6-400. If one of these is 
not obtainable use a separate 20 or 30-ohm 
rheostat on the first tube leaving the potentio- 
meter circuit of the Dublwundr connected. 


A “B” Battery Eliminator 


QuEsTiIon: Is it possible for me to 
make a really satisfactory “B” battery 
eliminator, one that will get rid of all the 
A.C. hum and not be too bulky? 

Tuomas J. Bowan 


ANSWER: Yes; experiments in our labora- 
tory have proven the possibility of this. High 
grade materials, the correct electrical constants 
and some neat wiring ability will enable any- 
one to make one of these convenient adjuncts to 
a radio set. Mr. Cockaday gives complete 
details in this issue of Poputar RADIO. 


Two Sets on One Antenna 


QvuEsTION: Can two radio sets use the 
same aerial? FRED: PULEN 


Answer: As a rule this is decidedly not 
satisfactory. In the case of two regenerative 
receivers the radiation from each receiving 
set tends to produce squeals and howls in the 
other. With some circuits used in a few sets 
it can be done. 


A POPULAR BROADCAST CIRCUIT 


FIGURE |: 


The Roberts circuit for four tubes, including one stage of 


push-pull amplification. 
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Hook-up for Three-circuit 
Coupler and Two Stages of 
Audio-frequency Amplification 


QueEsTION: Please give me a diagram 
containing the connections for a standard 
three-coil coupler tuned with a single 
variable condenser, with two stages of 
audio added to it so that it will operate a 
loudspeaker satisfactorily. 

ROBERT SAUNDERS 


ANSWER: You will find the circuit requested 
in Figure 2. This makes a satisfactory set 
with three tubes. The parts you will require 
for construction are the following: 

L2 and L3—primary, secondary and 


tickler coils of a standard three-coil coupler ; 


VC—variable condenser, .0005 mfd.; 
C—mica fixed condenser, .0005 mfd.: 
GC—mica fixed condenser, .00025 mfd.; 
GL—variable grid-leak ; 

Jl and J2—double-circuit jacks; 

J3—single-circuit jack; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers; 

Ril—filament rheostat, 6 ohms; 

R2 and R3—fillament rheostats, 20 ohms. 

It is recommended that you use a UV-200 or 
a C-200 tube for the first tube, which is the 
detector. For the second and third tubes, you 
may use any standard tube of the hard type. 

If the set is to be employed for portable use 
—three C-299 or UV-199 tubes may be in- 
serted, with a 4'4-volt “A” battery instead of 
the usual 6-volt storage battery. 
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How to Make the Higher Waves 
Come in Stronger 


QueEsTION: I have a three-circuìît re- 
generative receiver which gives wonder- 
ful results on the low wavelength sta- 
tions, but even the local stations operating 
above 400 meters are weak. They can 
all be heard, so apparently the set is 
capable of tuning high enough, but those 
above 400 meters are decidedly lacking 
in volume. The coupler used consists of 
a primary and a secondary wound on a 
bakelite tube, with the tickler on a rotor 
inside of this tube. The secondary is 
tuned by a variable condenser, but the 
primary is not tuned. I use this receiver 
with an antenna 57 feet long. The se- 
lectivity and tone quality are so good 
that I would like to have your advice as 
to what can be done to correct the lack 
of volume on the higher waves. 

STANLEY SCOFIELD 


ANSWER: Undoubtedly your antenna is too 
short to give proper results with this receiver. 
The primary winding is semi-aperiodic and is 
not strictly untuned. True, you do not tune 
it in operating the receiver but the antenna 
circuit, including the primary coil, has a natural 
frequency to which it responds better than to 
other frequencies. As the primary coil and 
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A STANDARD CIRCUIT FOR LOUDSPEAKER RECEPTION 


FIGURE 2: 


This diagram gives the correct hook-ups for two stages of audto-frequency 


amplification when used in connection with a standard three-circust coupler. 
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your antenna are both comparatively small, the 
natural frequency of the combination is such 
that it is broadly tuned to a low wavelength. 
As you go above this wavelength it follows 
that the signal strength will drop off. If you 
can increase the length of your antenna to 100 
or 125 feet we would advise you to do so. 
If this is not convenient you can improve re- 
sults by connecting a variometer between the 
antenna and the receiver. This will help you 
to tune the antenna circuit to any wavelength 
desired. Or a coil and condenser may be used 
in place of a variometer. In such a case, 
connect the coil between the antenna and the 
receiver, then connect the stator plates of the 
variable condenser to the antenna and the rotor 
plates to the ground. The coil may consist of 

turns on a three-inch form, preferably 


tapped every ten turns. The variable condenser 
may be one of .0005 mfd. capacity. 


Meters for Experimenters 


Question: I have reached the stage 
in the radio game where I am not satis- 
fied to build a receiver and then sit back 
and listen; I like to fuss around, and I 
am gradually building up a small labora- 
tory. By experimenting I hope to gain a 
better understanding of the principles em- 
ployed in radio. What I particularly 
want right now is to purchase some 
meters for use in making various meas- 
urements of voltages and currents. I 
cannot afford to go into this too heavily, 
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but could afford two or three fairly good 
meters. Can you suggest two or three 
meters which would be most useful to 
me in my radio experiments? 

I can’t afford extremely costly instru- 
ments; for that reason I would like to 
have you tell me the most useful and 
most commonly used meters that a stu- 
dent should have. 


HENRY BRADBURN 


ANSWER: Your move is a wise one, as 
there is nothing of greater assistance to the 
experimentally inclined radio fan than suitable 
meters, not only in enabling him to keep his 
receiver battery equipment up to date, but also 
to enable him to study the electrical require- 
ments of receivers, vacuum tubes and other 
apparatus. Our first choice of meters would 
be a voltmeter with a double range. Suit- 
able ranges are 0 to 7 and 0 to 140 volts. This 
meter is used for measuring filament voltages, 
battery voltages and other equipment. Our 
second choice is a milliammeter with a range 
of 0 to 25 milliamperes. Such a meter is 
useful in measuring the “B” battery current 
consumption of a tube or a receiver. Few sets 
require over 25 milliamperes for the plate sup- 
ply; therefore ihis range is adequate. Third 
choice falls to an ammeter with a range of 
0 to 3 amperes. This is used in measuring the 
flament current consumption of a single tube, 
or of an entire receiver. By its use one can 
safeguard against turning rheostats too high 
and thus providing greater than the rated cur- 
rent to the filament with a resulting decreased 
life of the tube. 


ew 
Fred Smith . 


bene ot oe —, 


BROADCASTING A GENUINE GYPSY DANCE 
The enterprising ‘‘Radto Barcelona” station in Spain goes out into the highways and byways 


for its programs; note the microphone that is 


the “Verbena holiday” in t 


pic ing up the music of the gypsy dance during 
eo 


pen square at Barcelona. 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


By RAYMOND FRANCIS YATES 


A Chance to Earn $20.00 


SoMETIMES we think of throwing our better 
judgment (it may be bad judgment, but it is 
the best we have) to the winds and being like 
the East Side belle at Coney Island who just 
naturally and spontaneously labels everything 
“swell.” It is easier, you know, to write a 
department reeking with whipped cream and 
toilet water than it 1s to sit down and prepare 
a long line of hoke which may or may not 
fall into that category of literary belly-aching 
called criticism. However, aside from our 
having suffered with a ripe-tomato throwing 
complex since the early age of five, we firmly 
believe that radio broadcasting can be vastly 
improved, which, after all, is not a strange or 
ridiculous hypothesis. 

There is a charming trait in American people 
which causes them to overlook the shortcom- 
ings in many things, and the radio is no excep- 


tion. We believe that said “charming trait” is a 
potential danger to the growth and artistic ex- 
pansion of air entertainment in that our studio 
managers, in place of being constantly reminded 
of the extraordinarily punk job they are doing, 
are permitted to feel that they are the gen- 
eralissimos of a new and highly efficient foun- 
tain of culture and entertainment. As a mat- 
ter of fact, they are nothing of the sort. And 
this quivering old hand has not the courage 
to say that it can show them wherein they err. 
It is you, Dear Reader, with your superhetero- 
dyne and neutrodyne, who must tell our cocky 
studio directors where they get off. What's 
more, we have a dark plan to incite you to 
do that very thing. 

We want you to outline for us what you 
believe to be a perfect radio program—the very 
kind of a program that you would like to hear. 
Save that the letters must be in this office 
within thirty days after the publication of 
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this issue of Poputar Rapio, there is not an- 
other condition. If paper is scarce, write on 
both sides, we don’t care. 

A reward of twenty dollars will be paid to 
the writer of the most practical and well- 
balanced program. The writers of the three 
next best letters will receive an autographed 
copy of a book on broadcasting that we once 
wrote with Roxy. 

Incidentally, if the program is real good 
we shall make a brave effort to have it broad- 
cast here in New York. We have been chal- 
lenged by the studio managers many, many 
times, and it is about time we delivered some- 
thing more tangible and useful than a sar- 
castic spasm of very bad English. 

* * 


The Chicago Listeners Strike 


AMONG the very funny things that have - 


happened in broadcasting during the last three 
years, the threatened strike of the long-distance 
fans in Chicago is perhaps the funniest. We 
wouldn't be a bi’ surprised if it was not a lot of 
newspaper noise, but then, of course, who would 
blame the listeners in Chicago for threatening 
not to listen to programs that are unworthy of 
Rahway, N. J.? However, it seems that it is 
not quality but quantity that is of greatest in- 
terest to those who are kicking up the fuss. 
From all indications a noisy group of long dis- 
tance cranks who yap over their records like 
silly school kids, want all of the broadcasting 
stations in Chicago to close shop one night in 
each week while they paw over the ctheral wares 
of the country. 

Things are coming to a pretty pass when a 
bunch of idiots set out to prevent the sensible 
people in Chicago from listening to their local 
stations. Yet, aided by the newspapers, they 
seem to be making out quite a case for them- 
selves and we should not be a bit surprised to 
find them in the end victorious. After all it is 
the squawker whe wins his pont in the long run. 

* 


Studio Sheiks 


For a long time (oh, it must be all of five 
months) we have been debating on the advisi- 
bility of compiling and publishing a deep scarlet 
exposé involving two of every three radio an- 
nouncers in these United States of America. At 
a special conference held in our great big luxuri- 
ously appointed Directors’ Room at the POPULAR 
Rapio headquarters, it was recently decided to 
tell the public of this country a thing or two about 
its salad-eating heroes in the studios. The dirty 
nature of this exposé must be excused as part 
of our general campaign for more intelligent an- 
nouncing and program administration. 

How anybody with anything but a warped 
sense of esthetic values can relish and even revel 
in the literary flapdoodle so freely peddled bv 
the average sleck-haired station ballyhooer is 
far more than our research department has been 
able to fathom. However, be that as it may, 
our present unpleasant task is to prove that our 
radio studios are in the majority of cases manned 
by a lot of skirt-crazy dullards with a strong 
leaning toward Stacomb and Sixth Avenue 
Russian cigarettes. - 
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What our studios need more than anything 
else in the world (and we have a lot of things 
in this world, haven’t we?) are men who have 
survived their flirtatious days; men who are not 
rendered mentally hors de combat by the mere 
appearance before the microphone of a sparingly 
dressed blond soprano or a goo-gooed-eyed 
brunette. We're a pretty wise old owl when it 
comes to sampling the atmosphere of any partic- 
ular place and we know whereof we speak. If 
just about fifty percent of our studio sheiks 
were permitted to go back to the soda fountains 
from which they came or from which they should 
have come, the improvement in announcements 
would be immediate and big. We need men who 
have settled down; men engaged in the serious 
business of making a livelihood for their families; 
men with enough experience in life to make them 
want to create sympathetic understanding and 
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Kadel & Herbert 


DELIVERING THE SOUNDS OF BROAD- 
CASTING TO MAIN STREET 


What is claimed to be the largest radio microphone 
in the world is owned by station WOR, of Newark, 
N. J. It is an exact duplicate of the smaller 
“Mike,” but inside of it there are six of the small 
lype. It stands out of the window of the New York 
studio of the station, and on occasion it is used to 
pick up the notses of the Gay White Way fer 
broadcasting. 


' vard side. 
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not a mere ‘“‘impression.”” Our sheiks are so bent 
on soliciting ‘‘mush notes’ from high-school 
girls and nutty old women who ought to know 
better that they are oblivious to the niceties 
that go to make up proper and intelligent con- 
versation. The average announcer leads a 
“microphone life” which is so far removed from 
his normal routine of living that he makes him- 
self ridiculous every time he opens his mouth to 
the audience. When one side of a man’s life is 
intended to reveal Oxford, Harvard or Dart- 
mouth, and the other side requires only the simple 
rudiments of life so beautifully supplied by 
Public School No. 23, that man cannot help 
but expose the Public School No. 23 side every 
time he attempts to display the Oxford or Har- 
That is as sure and as inevitable as 
the great big red nose on our face. 

If you see us marching down Fifth Avenue 
some day with a big banner saying, ‘‘Kick the 
Sheiks out of the Radio Studios,’ you will know 
that we are terribly serious about this matter 
and that correct announcing is the passionate 
part of an old body that has very few other 
things to be passionate about. 
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Pacific & Atlantic 


THE ‘“‘WORLD’S CHAMPION RADIO FAN” 


This is the title conferred on W. D. Johnson of 
Cambridge, Mass., by the American Radio Relay 
League at the close of its convention in Chicago on 


August 21. Mr. Johnson walked and rode a 
bicycle all the way from his home to the Windy City 
to attend the gathering. 


POPULAR RADIO 


Is “Studio” Correct? 


ANYTHING that grows as fast as broadcasting 
has grown usually forgets to do a lot of things 
that it should have done. One of these things, 
and one that has worried this old busybody a 
great deal, is the term '‘studio.” Doesn't a 
“broadcasting room’’ come a little closer to 
meeting the requirements of a theater than a 
“studio?” Can a place sheltering a public 

erformance, even though the performance be 
invisible, be properly called a ‘‘studio?’’ If we 
are displaying an undue amount of ignorance in 
this matter we should like to be corrected by 
some of our more intelligent and enthusiastic 


readers. 
* * + 


Some Pretty Bad Stations 


THE American public probably falls easier 
than any other public in the world; you can 
sell it orange juice made of rank organıc acids, 
plays soaked in the very essence of obscenity, 

eriodicals crammed with the hottest kind of 

unk, newspapers slimy with scandal, prize 
fights as fixed as the Belt of Orion, baseball heavy 
with business conspiracy and movies so full of 
diabolical rot and suggestive situations that they 
transcend even the hoochie-coochie of the old- 
time circus. Is it any wonder that this same 
public has tolerated the measly effort of eight 
out of every ten of our broadcasting stations? 

An impartial critic must admit that we have 
but thirty-five or possibly forty broadcasting 
stations that are actually trying to lift broad- 
casting to the plane of a decent source of Amer- 
ican entertainment. Take out WJZ, WGY, 
WEAF, KFI, WOR, WRAC, WGR, WLW and 
a few others of similar caliber and you have 
nothing left but a series of cheap hangouts for 
jobless small-time vaudeville performers, indus- 
trious song pushers, parlor boobs, hopeless 
pupils of honorless music teachers, nutty re- 
formers, quack health doctors and Kiwanas 


Club lecturers. 
* * * 


The Poor Announcers Again 


WE'RE getting along in years now and we 
really should take a more kindly attitude to- 
ward many things, especially announcers. But 
it is pretty hard to break bad habits and so we 
might just as well let the evil spirit take its 
course. 

It often happens in broadcasting from restau- 
rants, hotels and the like that the orchestra re- 
quires a little rest and that the announcer is 
called upon to fill in the interim with more or 
less illuminating remarks concerning this or 
that. A great deal of research on the subject 
has proven that the average announcer (and it 
seems that nearly all announcers, like ice men 
and waiters, are average or so close to average 
that you can’t tell the difference) has a difficult 
time being illuminating about this or that. 
Give 99 out of every 100 announcers five 
minutes of their own in which to hold the atten- 
tion of the radio audience and they will invari- 
ably commit oratorical hari-kari in the first 
27 seconds. We have misplaced our notes 
on the matter, but we believe it is eleven times 
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BROADCASTING SEVENTH-DAY ADVENTIST DOCTRINES 


Another and more owerful transmitting station has been installed in the City Temple of 
New York (WSAP) for the purpose of spreading the propaganda of this sect. 


that we have listened to a dramatic account broadcaster. If WJZ should tighten a few loose 
of how Schubert jotted down the theme of a bolts, we might change our opinion. Anyway, 
great masterpiece on the menu in a dimly lighted to say that a certain station 1s best is not ad- 
Bohemian rendezvous. Indeed the tragedies in mitting a great deal for, after all, there are not 
the lives of all of the great masters are as familiar more than a few centimeters separating .the 
to us as the story of Little Red Riding Hood worst from the best. Be that asit may, WEAF 
and Charlie Chaplin’s latest affaire de coeur. does manage at times to work in little innova- 
Yet announcers have standardized on this sort tions that show that somebody is doing a little 
of “fill-in” material, so what are you going to do thinking in the interests of better programs. 

about it? It’s a pity that they cannot be a While we have not gone completely wild over 
little more practical about using this valuable the idea, it is a bit novel and refreshing to have 
time now that the country knows what inspired the announcer tell you that such and such a 
Massenet’s ‘Elegie’ and how Bach won his hotel orchestra is playing from an imaginary 
musical spurs at the clavichord thousands and ship and to have that orchestra start off with the 
thousands of moons before Berlin and Cadman ringing of ship bells and the lively strains of 
squeezed out of their musical souls such astound- ‘“‘Over the Bounding Main.” While we are 
ing hits as “Bebe” and “At Dawning.” Afew a long way past the days when we could roll 
baseball scores, a few news items or a harmonica ourselves up in a blanket on the daybed and im- 
solo by one of the youngsters of Public School 57 agine that we were cuddled up in a big sleigh 
would fill the bill beautifully as far as we are swaying over the snow-covered hillsides, we are 
concerned and it would give the announcers not so old and crabby that we cannot adjust 


the opportunity of saving their list of superla- ourselves to the notion ander discussion. What 
tives for general purposes. Let those who will we crave is originality in broadcasting and we 
dramatize the ‘lives of musicians but we fecl don't mind being asked to conjure up a childish 


pretty sure that’s no job for our studio men, big illusion to help some poor overworked im- 


and learned as they are. presario believe that he has hit upon a big 
* * * i ve gladly imagine that we were a 

° teddy bear and go snoofing under the sewing 

The Good Ship Bossert table for a bumble bee nest if it came right 


Ir we should be crowded into a corner and down to the matter of encouraging originality 
pressed real hard for an expression of opinion on the air. If you are “looking” about some 
as to the greatest broadcaster on the air we evening for something light and good just try 
should almost admit that WEAF was that the good ship Bossert. : 


—— 
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CONDUCTED BY LAURENCE M. COCKADAY 


A Short-wave Receiver 
List oF PAarts— 


L1l—Antenna inductance coil; (see below for 
construction data) ; 
L2 and L3—Closed circuit inductance coil; 
(see below for construction data) ; 
L3—Choke coil; (see below for construction 
data) ; 

VC1—Cardwell variable condenser, .0001 
mfd. capacity (7 plate); 

VC2—Cardwell variable condenser, .00025 
mfd. capacity (11 plate) ; 

Rl—Amsco rheostat, 30 ohms; 

R2—Daven grid-leak; best resistance should 
be determined in each individual case; 
a resistance of 4 megohms is usually 
correct) ; 

S1 and S2—Naz-ald sockets No. 499 for UV- 
199 or C-299 tubes; 


J—Single circuit, filament control jack; 

AFT—Thordarson audio-frequency trans- 
former, ratio 34% to 1; 

C1—Sangamo fixed condenser with clips for 
grid-leak mounting; 

J2, J3 and J4— General Radio coil mounting 
jacks, No. 274 

Miscellaneous—composition panels, 2 pieces 
5 inches by 3% inches for mounting the 
variable condensers; 1 piece 26 inches 
by 1 inch to be cut up for binding post 
strips, coil mounting, etc.; 9 Eby bind- 
ing posts; 12 inches of % inch by 1/16 
inch strap brass; bus wire; baseboard 
17 inches by 81⁄4 inches; 1 Ib. No. 16 
DCC copper wire: 1⁄4 Ib. No. 28 DSC 
wire; 9 General Radio coil mounting 
plugs No. 274P. 


HORT-WAVE reception—that is, on wave- is every indication that it is going to grow 


lengths under 100 meters—is in its infancy, 
so far as broadcasting is concerned. But there 
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fast. 


During the past winter a of the large 


THE HOOK-UP OF THE RECEIVER 


FIGURE 1: The designating letters are the same 
as those used in the list of parts given above and i” 
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the following tllustrations. 
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THE FRONT VIEW OF THE RECEIVER 


FIGURE 2: In this and in Figure 3 a clear idea of the layout of the various instruments may 
be obtained. The wavelength tuning is accomplished by means of the left-hand dial, while 


regeneration ts controll 


broadcasting stations have been transmitting 
their programs simultaneously on their regu- 
lar wavelengths and on short waves around 
100 meters or lower. Current reports indicate 
that this fall there will be a network of broad- 
casting stations all the way across the conti- 
nent, that will follow this practice. 

Many radio fans, whether they be dyed-in- 
the wool experimenters or simply broadcast 
fans, are playing with the idea of short-wave 
reception because the short waves have opened 
up a large and promising field for experiment, 
and also because broadcast reception on the 
short waves has some remarkable features. 
Surprising distances can be covered during the 
daytime on wavelengths around 50 meters 
and lower. Static interference is decidedly less 
than on the regular broadcast wavelengths and 
exceptional DX reception is possible. The 
simple receiver described here, using a detector 
and one stage of audio, frequently brings in 
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by the one at the right. 


KDKA with sufficient volume to operate a 
loudspeaker during the summer months, even 
though it is in operation about 300 miles from 
Pittsburgh. This station operates on a wave- 
length of sixty odd meters. At times during 
the summer when static on KDKA’s regular 
wavelength of 309 meters was so bad as to 
make reception unsatisfactory, they could be 
heard clearly on the short wavelength with 
no trouble from static. This is not always 
true, but it is certain that static is less trouble- 
some on the short waves than on the regular 
broadcasting band. 

When the new short-wave transmitter in 
California is put into operation in the fall 
there is every reason to believe that a simple 
two or three-tube short-wave receiver on the 
Atlantic coast will bring this station in with 
much more certainty than a multitube receiver 
operating on wavelengths greater than 300 me- 
ters. It is a proven fact that amateur continu- 
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RADIO 


THE REAR VIEW OF THE SET 


FIGURE 3: 


The symbols used correspond with those in Figure 1 and in the list of parts. 


The proper connections for the antenna, ground and batteries are shown. Note that the 
secondary coil is just being plugged into the receiver, by means of the plugs on the coil and 
jacks J2, J3 and J4. 


ous wave transmitters operating on the short 
waves, and using only a fraction of the power 
used on broadcasting stations, have carried on 
reliable communication between California and 
New England at midday. The receivers used 
in these tests were no more elaborate than the 
one described here. Of course, both the trans- 
mitters and the receivers were highly efficient, 
but the main credit for this remarkable bit of 


THE COIL WINDING FORM 


FIGURE 4: This is the winding form for winding 
the air core coils; dimensions will be found in the 
text. The pegs may be metal tubing, wood dowels 
or any other fairly strong material; solid metal 
rod is probably the most satisfactory, however, as it 
does not burr or split at the ends as is sometimes the 
case with tubing or wood, when it is necessary to 
use a hammer to force lyr pegs in and out of their 
oles. 


work belongs to the inherent qualities of the 
short waves as a medium for radio work. 

The layout of the instruments on the base- 
board is clear from the illustrations, Figures 1, 
2, 3 and 4. The coils may easily be made at 
home in the following manner: 

The choke coil consists of 200 turns of the 
No. 28 DSC wire, wound on a tube 114 inches 
in diameter and 4 inches long. The choke coil 
shown in the illustration was wound on a 
form made up of four 14-inch strips of hard 
rubber, thus making a semi-air-core coil. Card- 
board tubing which has been given two coats 
of shellac will serve the purpose quite satis- 
factorily, however. 

The coils for the antenna and closed cir- 
cuits are of the air-core type, wound on a 
form as shown in Figure 4. It will be neces- 
sary to make three closed-circuit coils to cover 
the different wavebands up to 90 meters. 
Larger coils can be made to cover wavelengths 
above this range if desired. 

For the antenna circuit two coils should be 
made.” One should have five turns, for use in 
reception up to about 60 meters, the other 
should have 10 turns for waves higher than 
this. If the antenna used is a long one, how- 
ever, the five-turn coil will be enough, and 
even with this small coil it may be necessary to 
use a .00025 fixed condenser in series with the 
antenna. 

The winding form is made by ayy out a 
circle 3 inches in diameter on a piece of 1-inch 
board, and then laying off 13 equidistant po:nts 
on this circle. At each of these points drill a 
hole through the board for the pegs which are 
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to be used for the coil form. These pegs may 

be made of 3/16-inch metal rod, or they may 
even be large sized nails, although the rough 
surface of the latter is liable to scrape the in- 
sulation off the wire. The holes should be 
slightly smaller than the pegs so that the pegs 
will be rigid when driven into place. After the 
pegs are in place (if the holes have been made 
sufficiently snug it will be necessary to ham- 
mer them in) the five-turn antenna coil may 
be wound as a starter. 

The No. 16 DCC wire is first looped around 
one of the pegs. With the board flat on the 
table and this peg nearest the body, start the 
winding toward the left. With the wire com- 
ing around the outside of the first peg, run 
it inside of the next peg to the left, outside of 
the next, and so on. Because of the odd num- 
ber of pegs it will be found that the second 
turn of wire passes on the inside of the peg 
at which the winding was started, outside of 
the second peg, and so on. After five com- 
plete turns have been wound on the form, 
slide the whole coil up a little on the pegs, 
after looping the end of the winding around 
the same peg that the beginning was looped 
around, and cut the wire with a couple of 
inches of free end. 

Now remove this first peg by pushing a nail 
up through the hole in which the peg rests. 

ext run a piece of cord down through the 
hole (in the coil) left by the peg, and tie the 
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end of this cord tight so that the coil will re- 
tain its shape. 

Next, remove another peg and run the cord 
up through the hole in the coil, remove the 
next peg and run the cord back down through 
this hole, and so on. Thus when all the pegs 
have been removed the coil will be held se- 
curely in shape by this lacing. 

For greater security, especially in the case of 
larger coils, the lacing can be continued until 
it has gone around twice. After tying the 
end of the lacing cord, the first antenna coil 
is completed. Another coil of ten turns may 
then be wound in the same manner. 

The tapped coils for the closed circuit are 
wound in the same general way. The first coil, 
to cover the wavelength band from 12 to 30 
meters, consists of five turns, with a tap at the 
second turn. The winding is started as be- 
fore and continues for one complete turn and. 
around again to the peg before the one on which 
the winding was started. Here the tap is taken 
off, then the winding is continued two com- 
plete turns and on to the peg before the one at 
which the tap was taken. The lacing and re- 
moval of this coil is the same as described 
above. The two turns make up the plate in- 
ductance (L3-Figure 5) while the larger part 
is the grid inductance (L2). 

The next larger coil is wound in the same 
manner and consists of nine turns, tapped at 
the third. The third coil consists of 18 turns, 


FRONT AND SIDE VIEW OF THE COILS 


FIGURE 5: 


Two of the cotls are shown here, all mounted and ready for use. 


Note that 


the three plugs are unevenly spaced; this ts also true of the jacks into which the plugs slip. 
This is done to prevent plugging the coil into the receiver backwards. 
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DETAILS OF THE MOUNTINGS FOR COI 


FIGURE 6: The primary and secondary coil mountings are secured to the baseboard of the 
receiver as shown in Figures 2 and 3. The bolt and nut in the middle of the primary mount- 
tng permit swinging t imary coil to and from the secondary cotl, thus AEn i just 

coils on the 


the proper degree of coupling between the two. The method of mounting 
secondary coil plug is shown in Figure 5. 


tapped at the sixth. By means of these three cult to find and tune in signals, as even when 
coils the entire band from 12 meters up to the dial is turned slowly stations are liable to 


90 meters may be covered. To go higher than be skipped over unnoticed. 


this a coil of 36 turns, tapped at the twelfth The mounting of the coils is the next step in 


turn is suggested. In each case the larger por- the preparation of the receiver. 


tion of the coil represents L2 in the hook-up, comparatively small wavelength range of each 
or the grid coil. coil, it is first of all necessary to arrange for 

Tuning is so sharp on these low wave- quick change of the closed circuit coil. Also. 
lengths that the use of a low capacity tuning the antenna coil must be mounted in such 2 
condenser is essential. If a .00025 mfd. vari- way as to permit swinging it to and from the 
able condenser is used for VC}, instead of the closed circuit coil, to vary the coupling between 


0001 mfd. condenser specified it becomes difi- the two. 
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For the closed circuit coils a fixed mounting 
is provided on the baseboard, provided with 
three small jacks. Then each of the closed cir- 
cuit coils is mounted on a small composition 
strip by means of three of the General Radio 
coil plugs. The plugs are mounted on the 
strip as shown in Figure 6, and the three 
leads from the coil are soldered to the lugs pro- 
vided with the plugs. With each of the coils 
provided with these plug contacts, changing 
coils becomes as simple an operation as insert- 
ing a phone plug in a Jack. 

The method i mounting the antenna in- 
ductance coils is also simple. There is, how- 
ever, less occasion to change coils here so plugs 
and jacks are not necessary. Two binding 
posts serve as mountings. The two ends of 
the coil winding are sufficiently rigid to pro- 
vide ample support when connected to these 
binding posts. 

When operating the receiver, VC! is the 
wavelength tuning control while regeneration 
is controlled by means of VC2. The adjust- 
ment of VC2 has practically no effect on VC1 
and the receiver is surprisingly stable in opera- 
tion. There is no body capacity noticeable in 
tuning with VC1 and the slight body capacity 
resulting when the hand is placed on the dial 
of VC2 is of little importance as this dial is 
not touched after a station has been brought 
in, all the fine tuning being done with VCI. 

To put the receiver into operation the bat- 
teries, antenna and ground are connected. 

If UV-199 or C-299 tubes are used (and 
they serve as well as the larger tubes for this 
receiver), either three dry-cells connected in 
series, or a storage battery may be used for 
the filament supply. A single-wire antenna, 50 
feet in length, will serve as well as anything 
else for an antenna. If a larger antenna is used 
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the coupling between the antenna and closed 
circuit coils must be loosened. In other words 
the antenna coil should be swung away from 
the other until the two are almost at right 
angles. . 

When the rheostat is turned on slightly and 
the phone plug is inserted in the jack Jl, the 
tubes should light and the receiver is in readi- 
ness for reception. Starting at zero, turn the 
dial of VC2 until a “plop” is heard as the re- 
ceiver goes into oscillation. Leave this dial 
set Just beyond this point and rotate the dial 
of VCl. If, in rotating VC1 another plop 
is heard it means that oscillation has stopped 
and VC2 must be turned a little higher. When 
the receiver is made to oscillate with VCI set 
at 100 then oscillation should continue un- 
interrupted throughout the entire scale of 
VCl. If it does not do this, it is usually an 
indication that the fundamental frequency of 
the antenna circuit is the same as that to which 
the receiver is tuned when oscillation stopped. 
The remedy is to reduce the coupling by swing- 
ing L1 further from the closed circuit coil. 

When the receiver is oscillating and VC1 
is rotated slowly, a “birdie” whistle will be 
heard when VCI passes over a signal. If the 
signal is code, VC2 should be turned back 
until oscillation stops and then up again just 
past the point where oscillation starts. This 
will be the point of maximum signal strength 
for code reception. Dial VC1 is then care- 
fully adjusted for best results. If the signal 
is one from a broadcasting station then VC2 
should be turned back until oscillation just 
stops and VC1 should be more carefully ad- 
justed. Voice signals are best just below the 

oint of oscillation as they are badly distorted 
if oscillation is permitted. 

—S. Gorpon TAYLOR 


VIEW OF THE SET FROM THE REAR 


FIGURE 7: 
unii. 


Here is shown the location on the baseboard of the new radio frequency coupling 
The method of connecting the loop tuning condenser is also illustrated. 
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Alterations In the “Town and 
Country Receiver” 


It has been found that under certain con- 
ditions the “Town and Country Receiver” (de- 
scribed in the May, 1925, issue of POPULAR 
Rapio) did not provide sufficient selectivity 
when used in the immediate vicinity of high- 
powered broadcasting stations. 

To improve the receiver in this respect ex- 
perimental work has been carried on in the 
PoruLar Rapio Laboratory with the result 
that the selectivity is now sufficient for use 
in any location. Used in the heart of New 
York City, within a few blocks of several pow- 
erful stations, no difficulty is now_ found in 
separating them absolutely so that any one 
station may be tuned in without any trace of 
interference from any of the others. In a 
night test in New York it was found possible 
to tune in KDKA at Pittsburgh (309) meters 
without any interference from WGBS or 
WAHG, local stations working on 316 meters. 
Cleveland and Philadelphia stations were tuned 
in on 390 and 395 meters respectively, while the 
local stations WOR and WJY were working 
on 405 meters. . 

In addition to increasing selectivity, the 
alterations made in the receiver increased the 
volume surprisingly. Operating the receiver 
in the suburbs of New York City, the city 
Stations were entirely too loud for comfort on 
the loudspeaker. Ample loudspeaker volume 
was obtained with the plug in the first jack. 

The alterations made were simple. The 
first radio-frequency transformer was replaced 
with a tuned-radio-frequency transformer and 
a variable condenser for tuning this trans- 
former. Thus there are two tuned circuits. 
The input to the first. tube is tuned by means 
of the variable condenser connected directly 
across the loop and the input to the second 
tube is tuned by means of the variable con- 
denser shunted across the new _ tuned-radio- 
frequency transformer. 


First of all, the variable condenser and the 
first radio-frequency transformer are removed 
from the receiver. This variable condenser 
may be used for tuning the loop. It will not be 
mounted in the receiver proper. The new van- 
able condenser is now mounted on the panel in 
place of the one just removed, using the same 
shaft hole. 

The new radio-frequency transformer is 
mounted at the end of the baseboard in a 
horizontal position between the variable con- 
denser and socket No. 1 and with the connect- 
ing lugs pointing to the left looking from the 
rear of the receiver. (See Figure 7.) It 
should be laid with the primary connections 
uppermost. These are the two terminals which 
are connected to the small winding in the cen- 
ter of the transformer. The secondary termi- 
nals will then come at the bottom. The mount- 
ing is accomplished by drilling a hole through 
the rim of the form and between the two sec- 
ondarv terminals. Run a wood screw down 
through this hole into the baseboard. A washer 
about % inch in thickness should be placed be- 
tween the baseboard and the coil form. When 
mounted in this position the two terminals near- 
est the panel are: upper, B+: lower, F. The 
upper and lower rear terminals are Plate and 
Grid, respectively. The B+, Grid and Plate ter- 
minals are connected into the circuit the same as 
the corresponding terminals of the old trans- 
former and in addition, the grid terminal also 
connects to the stator plates of the new variable 
condenser. The F terminal of the coil is con- 
nected differently, however, inasmuch as it goes 
to the wire running from the second loop bind- 
ing post at the rear to the arm of the poten- 
tiometer. A connection from this wire goes 
to the rotor plates of the variable condenser. 

The variable condenser which was remov 
from the receiver may be used to tune the loop. 
There is hardly enough space on the panel to 
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THE COMPLETE NEW CIRCUIT 


FIGURE 8: This is the same diagram as in Figure 9, except that the new instruments and 

connections are shown in heavy lines. The new instruments used are: (X) Precision 

radio frequency coupling unit, and (Y) Bradleydenser, capacity 0005 mfd. The location 
and use of these instruments are explained in the text. 
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LOOP | a” ar 8- B+ B+ C- C+ 

AA 
N a ae E _ CHANGES IN THE HOOK-UP 
' Figure 9: This shows the first half of the hook-up as given in the descriptive article in the 
May. 1925 issue of POPULAR RADIO, but with dotted lines to indicate the instruments and 
connecitons, whick are to be removed. These include the transformer M1 and the variahe 
condenser. A, a5.wel:as the connection from the transformer to the filament or “A” Lalterv 


circuit: (The balance of the circuit beyond AA is not shown as it remains the same as ir 
the May issue.) 
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A NOVEL IDEA FOR TUNING TWO CIRCUITS SYNCHRONOUSLY ` 


FIGURE 10: 


This picture shows two variable condensers controlled by a single knob. , 


The capacity of condenser B pulsates quickly above and below the capacity of the condenker M 
This is accomplished by means of the small ‘booster’ condenser C. H? 


mount this. condenser, so it is set up next to 
the loop, outside of the receiver. In the labo- 
ratory a General Radio mounted type of con- 
denser was used for tuning the loop, for the 
sake of convenience, but the original condenser 
can be used by mounting it on a small piece of 
panel material, with, a small baseboard to 
support the panel. It is connected across the 
two “loop” terminals of the receiver, the two 
- sides of the condenser also being connected to 
the loop. The connections are shown in Figure 
8. The reason for using a different con- 
denser in the receiver is that the original con- 
denser had a capacity of only .00035 mfd., 
whereas a capacity of .0005 mfd. is required to 
cover the broadcasting waveband with the type 
of tuned-radio-frequency transformer used. 
Operation of the receiver is the same as 
before in all respects except that there are two 
circuits to be tuned now instead of one. Both 


at the dials can-be “logged,” however, because 
when a broadcasting station is once tuned in, 
it may always be brought in again at the same 
setting of the dials. 

To tune in the first station, it is well to 
start with the dial set at 40 and then to slowly 
rotate the other dial (loop tuning condenser), 
keeping the potentiometer adjusted just below 
the point. of oscillation. If no Stations are 
heard, change the setting of the panel‘ con- 
denser dial to 35 and again rotate the loop 
tuning condenser dial. Repeat. this process, 
if nothing is heard, setting the panel con- 
denser on 30, and so on until a station is 
finally heard. Then readjust both condensers 
and potentiometer until the signals have maxi- 
mum volume. The settings of the dials can 
then be recorded for use when it is again de- 
sired to tune in this particular station. 

—S. G. TAYLOR 
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A New Idea in Single-control 


Ir is a well-known fact, when using tandem 
condensers for controlling two  radio-fre- 
quency stages with a single dial, that unless 
the two coils have exactly the same values of 
inductance the two circuits cannot be both 
placed in resonance. 

I have been working for more than two 
years on single-control receivers with the 
usual type of gear condensers with success. 

During 1924, however, | conceived the idea 
of a method of securing absolute resonance 
between associated circuits using one control 
knob. The method which | employ uses no 
separate vernier or other balancing devices. 
This method consists of turning one of the 
controls continuously, shifting the second con- 
trol backward and forward automatically so as 
to “cross” the resonant position of the first 
control. 

Referring to the picture (Figure 10) the 
small condenser marked C shown at the top 
of the second unit B is connected on the shaft 
E which is energized through the gear E 


which gets its motion through the gear F 
of shaft G operated by Dial H. The two 
units A and B are operated simultaneously 
by the gear train I, which is also connected by 
the shaft G to the dial H. 

It will also be seen that as the two con- 
denser units A and B are being rotated slowly 
the small unit C is being rapidly changed so 
that the resonance point of the second unit 
crosses the resonance of the first unit and, 
therefore, a point can easily be found where 
the two units will always be in resonance even 
though the coils do vary somewhat. 

The ratio between the control knob and the 
vernier shaft on the model shown in the pho- 
tograph is approximately five to one and the 
ratio between the control knob and the main 


shaft is twenty-five to one, giving a ratio of | 


125 of the vernier capacity to % revolution of 
the main shaft. 

Owing to the fact that the vernier is of 
smaller capacity no trouble will be experienced 
in stopping the control knob at the exact 
resonant point for any stations. 

—T. E. New 


THE NEW 10-METER TRANSMITTER 


This apparatus was developed by the Bureau of Standards for testing the short 
wavelengths that are now so popular. 


Tus department is conducted by Poputar Rapio Lasoratory for the purpose a Reeping the 

radio experimenter and the broadcast listencr informed concerning the newest inventions and the 

approved developments in radio equipment. Only such apparatus as has been tested and 
endorsed by the Laboratory ts noted in these columns. 


circuit of a vacuum tube and the whole 
included in the circuit in series with a 
large fixed condenser as an impedance 
coupler in a distortionless audio-fre- 
quency amplifier. The coils are wound 
on a very large core which eliminates the 
possibility of saturation. It is equipped 
with three binding post terminals, to 
which are attached soldering lugs. ‘The 
whole case is fitted with a metallic shield 
which may be grounded. 

Usage: In a radio receiver as a coupling de- 
vice at audio frequencies. 

Outstanding features: High primary induc- 
tance. Truthful reproduction. Neat 

: appearance. Adequate iron core. 

A seven-plate variable Maker: Thordarson Electric Mfg. Co. 

condenser. 


A MIDGET VARIABLE CAPACITY 


Name of instrument: Small variable con- 
denser. 

Description: The stator plates and also the 
rotor plates of this small variable con- 
denser are mounted on a strip of hard 
rubber by means of two posts with suit- 
able washers and nuts and with a shaft 
that is held by small brass arms and that 
contains a small knob at one end for re- 
volving the plates. It is well constructed 
and an efficient piece of apparatus. 

Usage: In a receiver in any place where a 
small variable capacity will be found 
useful. 

Outstanding features: Compactness. Efficient. 
Easily adjustable. Neat in appearance. 

Maker: Lombardi Radio Mfg. Co. 


A NEW IMPEDANCE COUPLER 


Name of instrument: Impedance-coupling coil. 
Description: This instrument is really an 
audio transformer with part of the in- A highly eficient audio-frequency coupler. 
ductance to be connected in the plate 
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A MODIFIED SOLENOID COIL 


Name of instrument: Tuned-radio-frequency 
transformer. 

Description: This coil is constructed in a 
manner that causes it to be self-support- 
ing; it is practically a solenoid winding 
with a minimum of dielectric material 
in the electrostatic field between turns. 
It may be used wherever the ordinary 
tuned-radio-frequency coil has been used 
before and in a radio-frequency ampli- 
fier that is to be tuned with a variable 
condenser. It is equipped with soldering 
terminals for making connections to the 
other parts of the circuit. 

Usage: In any receiver as an interstage-coup- 
ling device at radio frequencies. 
Outstanding features: Low distributed ca- 
pacity. Maximum inductance shape. 
High efficiency. Simple to connect in 

the circuit. 

Maker: Benjamin Electric Mfg. Co. 
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A new type of battery meter. 


A NOVEL BATTERY TESTER 


Name of instrument: Battery testing meter. 

Description: This instrument, which may be 
used in connection with a storage bat- 
tery, is termed the Cel-O-Meter. It con- 
tains two scales; the one at the left 
indicates the rate of charge or discharge 
of the storage battery; the scale at the 
right indicates the condition of the 
battery—showing whether it is fully 
charged, half charged or low: This de- 
termination is made by means of press- 
ing a small button on the surface of the 
front panel. It is an accessory that will 
give the set owner an immediate indica- 
tion of the condition of the storage bat- 
tery. 

Usage: In connection with a storage battery 
for determining its electrical condition. 

Outstanding features: Compact. Quick read- 
ing. Sturdy in structure. 

Maker: Cellokay Mfg. Corp. 
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A shielded inductance coil. 


A TUBE REACTIVATOR 


Name of instrument: A tube rejuvenator. 

Description: This device contains a current 
converter for applying a series of cur- 
rents to the filament circuits of thoriated 
filament tubes for renewing the filament 
emission of tubes that have been dam- 
aged or that are partially worn out. It 
is suitable for use with either the stand- 
ard 20l-a type or 199 type that operates 
from a thorium emission principle. It is 
equipped with two sockets for the two 
types of tubes and two sets of push but- 
tons for applying the current. 


Usage: In connection with thoriated filament 
vacuum tubes for restoring them to 
active use. 

Outstanding features: Compact. Neat in ap- 
pearance. Efficient. 

Maker: J. Thomas Rhamstine. 
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An instrument that renews vacuum tubes. 
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CONDUCTED BY WILLIAM G. H. FIncH 


Tits department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 
radio art. 


Reduction or Elimination of 
Static 


A METHOD and apparatus for reducing or 
eliminating static and other electrical disturb- 
ances in radio telephonic and telegraphic re- 
ception, is proposed by David G. McCaa of 
Lancaster, Pa., in his patent No. 1,522,136. It 
is claimed that with this invention the effects 
of static, atmospherics, strays and other natural 
or artificial disturbances, including other rad‘o 
signals, are reduced on rədio or other receiving 
systems, whereby the desired signals are readily 
distinguishable or become intelligible, notwith- 
standing the simultaneous existence of strong 
disturbing effects. 

The system is shown in Figures 1 and 2. 
The received electrical energies representing 
both the desired signal and the disturbing effect 
are divided between reactive paths, one of 
which is employed for effecting the transla- 
tion of the desired signals, and with another 
of which is assuciated means for impressing 
thereon a part of the energy of the desired 


signals which were previously amplified, to 
cause a change of reactance, which thereby 
withholds from the signal translating path the 
effect of the undes‘red oscillations to greater 
degree than the effects of the desired signal. 


An Improved Vacuum Tube 


In patent No. 1,529,626, recently issued to 
Ernest Y. Robinson, of Manchester, England, 
means are disclosed whereby the electrodes 
or metallic members of a vacuum tube may 
form also part of the usual glass envelope. 


A Static Elimination System 


Josera S.ipian, of Swissvale, Pa., was 
granted patent No. 1,513,286, covering a system 
for static elimination which is quite novel and 
worthy. It is shown that the desired result 
may be obtained by including, in the receiving 
antenna, a resistor having such value as to ef- 
fectively damp the receiving system. Non- 
resonant means are then associated with the 


THE CIRCUIT DIAGRAM FOR THE McCAA ANTI-STATIC DEVICE 


FIGURE 1: 


This diagram gives theoretically the circuit plan for the device whereby static 
or artificial disturbances are reduced and the 


desired signals made more readily dis- 


tinguishable and intelligible. 
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ANOTHER VARIATION OF THE McCAA SYSTEM 


FIGURE 2: 


This schematic drawing shows another means for accomplishing static or 


interference reduction by means of a specialized circuit which decreases static but preserves 
the intensity of the signal itself. 


resistor, whereby the voltage-drop therein may 
be substantially neutralized for currents of 
predetermined frequency only. 


For Reducing Interference 


J. WernBercER, of New York, in his patent 
No. 1,525,526, also discloses a radio receiving 
circuit that is designed to reduce interference 
from other stat:ons. This is accomplished by 
the use of intermediate tuned circuits and also 
a phase shifter designated as 10 in Figure 3. 


Who Were Licensed Under 
Navy Owned Patents? 


SoME time ago the Navy Department an- 
nounced that it would license manufacturers 
us.er various patents owned by the Navy De- 


NOON 


partment. It is understood that a number of 
manufacturers made application for license to 
manufacture receivers embodying the inven- 
tions set forth in the Schloemilch & Von Bronk 
patent number 1,087,892. Poputar Rapio is 
curious to know who were the successful ap- 
plicants. It will be appreciated if these appli- 
cants will identify themselves by communicat- 
ing with Wm. G. H. Finch, care of POPULAR 
Rapio AND WIRELESS AGE, 627 West 43d Street, 
New York. 


A New Variable Resistance 
Grid-leak 


Georce H. Hum of Fairfield, Conn., has 
been issued Letters Patent number 1,541,817 
for a variable resistance grid-leak to be espe- 
cially applicable for use in vacuum tube receiv- 
ing circuits. This invention relates to a vari- 
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THE WEINBERGER ANTI-STATIC METHOD 


FIGURE 3: 


A diagram for the intermediate tuned circuit system which incorporates a 


phase shifter for static signal reduction. 
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5S FiGuRE 4: This drawing gives the hook-up for the Staige system 
of secret radio transmission. 


cable resistance, especially for use with radio 
apparatus, and particularly a variable re- 
sistance grid-leak for shunting the condenser 
between the vacuum tube and antenna in series 
with the grid of the tube. As is well known, 
a high resistance leak 1s necessary across the 
grid condenser to relieve the grid of the sur- 
plus of electrons of such polarity as would, 
if allowed to accumulate, choke the tube and 
cause distorted signals. 

It is an object of the present invention to 
provide a variable resistance which will pro- 
vide a given maximum and minimum resistance, 
and in which a continuous range of varying 
re.istances may be provided between these 
puints, so that the variation of voltage across 
the grid condenser, occasioned by the power, 
distances or other varying factors of different 
broadcasting stations, may be accurately com- 
pensated for, permitting a higher resistance to 
be placed in the circuit during the reception 
of weak signals, so that a minimum of energy 
is lost and a reduced resistance during the re- 
ception of reduced signals, to prevent distor- 
tion. 

Further objects are to provide a device of 
this character which will be of simple and 
durable construction, convenient to install and 
manipulate, and will not deteriorate through 
use or age. 


Secret Radiophone System 


A SYSTEM of secret and selective radio trans- 
mission and reception that is applicable both 
to radiotelephony and telegraphy is disclosed 
in patent No. 1,528,032 issued to Stephen A. 
Staige, of Pittsburgh, Pa. He proposes that 
the carrier wave frequency be caused to vary 
through a predetermined cycle within certain 
limits. In order that the receiving station may 
receive messages sent by a system of the charac- 
ter designated, it is necessary that the timing 
of the receiving station shall pass through the 
same cycle, ie., wavelength of variation in 
frequency. 

The transmitting circuit is shown in Figure 
4 which is tuned by the variable condenser 5, 
Which is provided with various shaped plates 


in order to produce any desired variation in 
the periodic change in frequency. 

Figure 5 shows the receiving circuit in 
which 34 designates a variable condenser of 
similar construction and it will be noted that 
the variable tuning condensers in both circuits 
are geared to a clock motion. Any other suit- 
able means may be employed to rotate said 
variable condenser so long as both are driven 
in synchronism. 

The condensers may be rotated at any de- 
sired speed and an almost unlimited frequency 
or wavelength variation may be had. 

It is evident that a transmitting station 
equipped with such a device would be in- 
telligible at a receiving station only if said re- 
ceiving station 1s equipped with a similar tuning 
device run at the same speed or in synchronism. 

Other systems have been designed to accom- 
plish the same purpose in which, however, no 
use is made of a moving device which must 
be kept in synchronism or speed at both the 
transmitter and receiver. Use is made of band 
filters in which certain frequencies are taken 
out at the transmitter and supplied at the 
receiver through local oscillators and filters. 

It was thought some time ago that certain 
manufacturers possessing such systems would 
employ them to broadcast the highest -grade 
ef programs and only receivers supplied by 
them possessing the above features would be 
able to receive them, and by such methods 
they would be able to derive a direct revenue 
to support such programs. 


A Variable Condenser 


AN invention just patented by F. E. Stem 
and J. C. Randall of Hartford, Conn., patent 
number 1,537,561, relates to the type of con- 
densers provided for radio communication sels 
that have a plurality of fixed plates and a 
plurality of plates interposed therewith and 
rotatively adjustable with relation thereto. 

When the ordinary condensers of this char- 
acter are in service and subject to the action 
of high frequency radio currents, the move- 
ment of a body toward or from the condenser 
changes the static conditions. For instance, 
after the condenser is adjusted to give the best 
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results the removal of the hand from the 
knob used to turn the movable plates will alter 
the capacity of the condenser sufficiently to 
throw the apparatus out of tune. Further- 
more, it is essential that the circuit connection 
with the movable plates be sure and positive 
under all conditions of service and wear, and 
that the movable plates be capable of easy 
movement when desired but that they be re- 
strained from accidental movement after hav- 
ing been adjusted. 

The object of the invention is to provide a 
simple, cheap and efhcient means which can 
be used as a guide for locating the condenser 
on the panel on which it is to be mounted and 
which means can subsequently be employed 
in such manner as to eliminate the objection- 
able influence of the movement of the body 
toward or from the condenser; also to provide 
a tensioning means for the movable plates 
which will ensure a good and efficient contact 
under all conditions of expansion, contraction 
and wear. 

These objects are attained by forming an 
independent metallic disc with the necessary 
openings to permit it to be applied to the 
iront of the panel to which the condenser is 
to be fastened; in this way it may be used 
as a templet for ensuring the exact drilling of 
the hole for the operating spindle and also 
the holes for the attachment screws through 
the panel. The disc is afterwards located on 
the front of the condenser between it and the 
back of the panel, and is grounded so as to 
neutralize the effect of the application of the 
hand to or the removal of the hand from the 
operating knob. Further, it forms the ten- 
sioning spring (that Lears on the rear end of 
the spindle which carries the movable plates) 
in such manner that there is a line contact 
between the parts which keep bright and clean 
even under the wear of long and constant 
scrvice. 
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Induction Coil Mounting 


RicuHarp C. Rose of Osceola, Ark., was 
granted patent number 1,539,210. This inven- 
tion has reference to inductance coil mountings 
especially designed for use in radio receiving 
systems. The primary object of the invention 
is to provide a device of this character where- 
in the mutual inductance between the primary 
and secondary circuits may be varied uniformly 
throughout the entire areas of the coil. 

Another object of the invention 1s to provide 
a device of this character which may be used 
for either double or triple mounts for prac- 
tically any conventional type of coils, and 
means are provided to permit of minute ad- 
justment of the mutual inductive fields. 

Another important object of the invention 1s 
to provide a coiled mounting constructed for 
the reception of coils of various sizes, thereby 
adapting the device for various usages. 


Amplifying Apparatus 

THs invention discloses an electron dis- 
charge apparatus and circuits for amplifying 
and detecting high frequency signaling cur- 
rents (radio telephony and telegraphy); it 
bears patent number 1,547,152, issued to Frank 
R. Elder of Schenectady, N. Y. One of the 
objects of the invention is to provide a circuit 
arrangement whereby the amount of amplifica- 
tion which may be obtained with a single de- 
vice may be greatly increased. 

It has been proposed in the past to employ 
a three-electrode electron discharge device for 
the simultaneous amplification of radio-fre- 
quency currents and audio-frequency currents. 
Another object of the invention 1s to provide 
a practical system whereby a four-electrode 
electron discharge device, particularly one of 
the negative resistance or pliodynatron type, 
mav be employed for the simultaneous ampli- 
fication of both radio and audio-frequency cur- 
rents. 
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THE STAIGE SYSTEM FOR SECRET RECEPTION 


Ficure 5: 


The electrical connections for a receiver which embodies the patented system 


of reception of signals which have been transmitted by the method explained. in Figure 4. 
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A COMBINATION TUBE AND RADIO 
FREQUENCY TRANSFORMER 


FIGURE 6: This gives an idea how McCullough 

has modified the standard vacuum tube assembly 

to accommodate radio frequency transformers 

within the envelope of the tube. It shows clearly 

the structure which permiis shortening the leads in 
the plate circuit. 


A Unique Amplifying Apparatus 


IN letters patent No. 1,547,154 issued to Albert 
W. Hull of Schenectady, N. Y., there is disclosed 
an electron discharge apparatus and circuits for 


POPULAR RADIO 


amplifying and detecting high frequency signaling 
currents. Another feature of the invention is 
to provide a circuit arrangement whereby the 


amount of amplification which may be obtained 


with a single device may be greatly increased. 

Similar results have been obtained in the past 
by reflexing i.e. using the same tube to perform 
two operations, that of radio and audio frequency 
amplification. 

Mr. Hull obtains the above results in a new 
way. He does so by employing a pliodynatron 
or a tube with two grids, plate and filament. 


A Combination Tube and 
Transformer 


Mr. FREDERICK S. McCuLtouca, Wilkins- 
burgh, Pa., who is well known for his work with 
alternating current tubes, makes another con- 
tribution to the radio art. In patent No. 1,528,- 
735, recently granted to him, he proposes to 
mount coils or radio frequency transformers 
within the envelope of the tube, hereby elimina- 
ting a number of external lead connections. This 
results in a materia] advantage in shortening of 
lead wires and in the consequent reduction of 
distortion due to the decreased impedance and 
capacity of such leads. 

urthermore, such construction enables a 
paratus involving the use of vacuum tubes to 
very compact by reason of the saving of space 
gained by the elimination of such coils and lead 
wires. 

In Figure 6 is shown the novel supporting 
means provided within the vacuum tube itself 
for mounting of coils or transformers within the 
tube, and an inspection of Figure 7 shows a 
wiring diagram illustrating a circuit employing 
this invention. 

It is evident from both these drawings how 
such a construction eliminates long lead wires 
and results in the advantages as set forth in 
this patent. 
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THE WIRING DIAGRAM OF THE CIRCUIT THAT EMPLOYS 
a THE McCULLOUGH INVENTION 


FIGURE 7: 


This diagram shows a standard radio frequency amplifier circuit in whitch the 
invention ts employed. The wiring is considerably simpli 


by this arrangement. 


New and Useful Data About Coils 


Do you know that many ‘‘low-loss”’ coils really have lower efficiency than 
some of the older types? See PopuLar Rapio next month—for December. 
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| Unchanging B power 


Model AP-937, with Ra- 
diotron UX-874 and Rec- 
tron UX 213. $65 


A Power Amplifier 
for Loudspeakers 


May be connected to the first 
audio stage of any receiver, 
and to any loudspeaker—to 
supply a stage of power am- 
plification for tremendous 
volume increase and marked 
improvement in tone. Oper- 
ated from 60 cycle, 110 volt 
A.C. source. RCA Uni-Rec- 
tron ea $105 
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RCA Duo-Rectro a, 


at last 


RCA has heid its new power unit in the labora- 
tories for more than a year after the main princi- 
ples were developed. There were problems to 
Overcome, and these the RCA Duo-Rectron 
solves at last. 


FIRST—It supplies correct voltage for any 
size set up to ten tubes. A new vacuum 
tube—a voltage regulator had to be devel- 
oped to take care of this. With the RCA 
Duo-Rectron you never get too much cur- 
rent on a small set, or too little current on 
a five, six or eight-tube receiver. It always 
supplies exactly the necessary voltage at any 
needed rate, up to fifty milliamperes. 


SECOND—The Duo-Rectron uses a new rec- 
tifying tube, specially developed to give 
long life under heavy usage. 


THIRD—A newly designed filter system sakes 
out all the A. C. hum. 


Therefore, the RCA Duo-Rectron supplies the 
necessary plate voltages of 2214, 45, 90 and 135 
volts for any existing type of radio receiver. 
Supplies it silently —dependably—unchangingly 
—from any 60 cycle, 110 volt A. C. lighting 
circuit. A unique feature of this unit is the fur- 
nishing of 135 volts on the plate for the opera- 
tion of the new Radiotron audio-amplifiers 
UX-120 and UX-112. 


RCA- 
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The Best in Radio Equspment l 


The Brandes Cabinet of mahogany, finished in walnut brown. The same ssir l 
: \ quality cf tone and even greater volume thaw the Type H Speaker . « $30 


Acoustics by Brandes 
means better radio 


E the voice of your set be a Brandes. 
Let your set sing its best and speak its 
clearest—through a Brandes. 


A 
— 


The new Brandes Speakers—perfected 
now after many busy years of experiment— 
give new clarified mellowness to the low 
tones, new rounded sweetness to the high. 


And there is a Brandes speaker to meet he Brandes Cone—a truly 


each person’s requirements of appearance decorative bit of furniture 


and price. A cone, a cabinet, a horn speaker . «($38 
ro - Send for an interesting book les 
dn lites and atoe atten (Type H), a smaller horn, a phonograph ibe fia bari tit 


and black finish. Greatin attachment. All of Brandes quality. Brandes. 
volume true in tone. Brandes Products 
ja a cael Be sure your set is in its best voice— Corporation 
ree slighdy more ou ed y 200 Mt. Pleasant Aenne 


the Rockies and in Canada. always—with acoustics by Brandes. Newark, N 


Brandes 


EXPERTS IN RADIO ACOUSTICS SINCE 1908 


© Copyrighted by Brandes Products Corp., 1925 
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POPULAR RADIO’S Admirable Accomplishment 


“It has becn my good fortune to be closely connected with 
teaching and whititg science for some years, and I know, there- 
fore, how difficult tt-1s to present technical subjects in interesting 
yet authoritative ways. PoruLar Rapio ts.doing this admirably; 
st deserves high praise for this accomplishment.” 
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Keystone View Co., London s 


The King Issues His First Radio Commands 
to the Air Fleet 


Seated before the microphone, King George V directed for a few moments the movements of 
the airplanes that flew in military formation as part of the program of the Aerial Pageant 
recently held at Hendon, England. 
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HOW TO BUILD THE NEW 


LC-26 RECEIVER 


Cost oF Parts: 
New York to Los Angeles (2,700 miles) tn 


RECEIVING RANGE: 


About $63.50 


experimental tests, but maximum range not 
yet determined 


This new receiver is the latest and most valu- 
able contribution that has yet been made by the 
POPULAR RADIO LABORATORY to the radio. art. 
It has been in course of development for nine 
months. In its present form, as described in 
this article, it is recommended as the most effi- 
cient receiving set that has ever been placed at 
the disposal of the radio experimenter. And it 
may be built at home at a cost for parts that 
brings it within the means of the average pocket- 


book. — EDITOR 


By LAURENCE M. COCKADAY 


HEN preparing a design for a 

popular receiver for the home- 

builder of radio sets, the most important 

item for consideration is the quality of 
reproduction. 

Ask the ordinary layman what he con- 
siders the most important factor in a 
receiving set and he will almost always 
reply, “Clarity of reproduction of speech 
and music.” 

Ask the radio experimenter this same 


question and he will tell you that quality 
reproduction can be obtained only by 
using some form of non-distorting am- 
plification, such as impedance or resist- 
ance-coupling, and a really good loud- 
speaker such as one of the cone type 
speakers. 

Ask the same question of the trained 
engineer and he will answer carefully. 
He will tell you that truthful reproduction 
from a receiver depends upon a number 
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of obscure phenomena in both receiver 
and reproducer operation. We may 
study and analyze these considerations in 
the order in which they appear. 

1. Amount of radio-frequency amplifi- 
cation. This is important in the recep- 
tion of local signals, for if the radio- 
frequency amplification is too great on 
a signal of great intensity, the detector 
tube will not function properly as a recti- 
fier and distortion will be introduced to 
the audio-frequency amplifier with con- 
sequent poor reproduction: 

2. Straight-line audio-frequency am- 
plification. The second characteristic 
which must be incorporated into a re- 
ceiver is the ability of the audio-frequency 
amplifier to amplify or strengthen signals 
of all frequencies by approximately the 
same amount. In other words, a signal 
of 75 or 100 cycles should be amplified 
by the same amount as a signal of 1,000 
cycles or so. This is one of the most 
common forms of trouble in the ordinary 
receiving set. High tones and tones of 
medium pitch are usually amplified to 
somewhere near the same intensity, but 
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the ordinary transformer design in the 
past has neglected to a large extent the 
signals below 150 cycles. This dropping 
out of the lower frequencies from speech 
and music heretofore received and ampli- 
fied by the common receivers has re- 
sulted in a thin and screechy tone which 
is not natural. An amplifier should 
therefore bring out the low-frequency 
characteristics. 

3. Adequate output power. An am- 
plier of straight-line-frequency charac- 
teristics when used with a sensitive re- 
ceiver must have an amplifying tube in 
the last stage of large enough capacity 
so that it will be able to furnish the power 
necessary for reproducing the low tones 
which are received. This is also one of 
the garden-variety of faults which is 
found in receivers today. To reproduce 
a low tone (below 150 cycles) there is 
required thousands of times as much 
energy applied to the ear as necessary to 
reproduce high tones of 2,000 or 3,000 
cycles to the same intensity. <A larger 
tube must be used in the output stage. 

4. Proper biasing of the grids through- 
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THE COMPLETE CIRCUIT DIAGRAM 
FIGURE 1: This is the hook-up for the new LC-26 Broadcast Receiver. Notice that all of 
the symbols for the instruments bear designating letters which reappear in the list of parts 
and throughout the text and the following illustrations; this eliminates the possibility of 
mistakes in construction and wiring up. 
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From a photograph made for Poputar Rapro 


NINE MONTHS OF RESEARCH WERE SPENT IN DEVELOPING 
THIS RECEIVER 


Ficure 2: In this picture, the author is shown with one of his assistants at his expert- 
mental work in the laboratory. This development work lasted over a period of more than 
nine months before the final circuit design was completed and a receiver produced com- 
bining such great radio-frequency amplification with really lifelike tone reproduction, 
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INTERMEDIATE COLL 


GRID COIL 


KIBBEO SUPPORTS 


THE NEW TYPE OF INDUCTANCE USED IN THE SET 


FIGURE 3: In thts type of winding, known as Octaform, the wires touch the insulating sup- 

port only on the ridges which constitute but a small percentage of the total periphery area. 

This reduces the distributed capacity and the losses to such an extent that the efficiency of the 
cou is greatly increased over that of an ordinary solenoid. 


out the receiver. Especially in trans- 
former amplifiers, the matter of grid bias 
is extremely important, and exceptionally 
so on the last stage. This is true also 
from an economy point of view. In the 
resistance-coupled type of amplification 
this fault is not so evident as a biasing 
effect may be easily obtained by means 
of the grid-leaks and coupling condensers 
which are necessary to this form of am- 
plification. 


5. Proper transformer design. For a 
non-distorting receiver, it is extremely 
important that transformers are designed 
for the proper stage where they are to be 
used and for the type of tubes that they 
are to be used in connection with. Some 
of the most important considerations here 
are the input impedance, secondary dis- 
tributed capacity and the ability of the 
iron core to withstand saturation with 
maximum plate current that it will be 
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THE FRONT VIEW OF THE NEW RECEWER 


FIGURE 4: How the set looks from the front. As the dials and knobs are marked with 
letters which correspond to the instruments to which they are attached, the prospective operator 
will have no trouble in locating the various tuning controls as they are explained in the in- 
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VIEW OF THE SET FROM THE REAR 
FIGURE 5: This picture shows the general arrangement of all the instruments fastened to 
the panel or base. The exact locations for the instruments are shown in Figure 6. 
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THE WORKING DRAWING FOR CONSTRUCTION 


FIGURE 6: Here are shown the correct positions for the instruments which are mounted 
on the baseboard. The positions are given center to center, for all instruments. 


subjected to. These considerations are 
:mportant alike in reproducing low tones 
with fidelity, and in preventing resonance 
at high frequencies, which is sometimes 
liable to produce howling. 

6. Non-distorting loudspeakers. An- 
other very important consideration is, of 
course, in the loudspeaker that is to be 
used for converting the amplified elec- 
tric energy into sound waves. The device 
should have the capacity to start in 
motion a sound wave of low frequency 
with the same ease that it can propagate 
a high frequency tone. This, of course, 
is best realized at the present time by 


using a large cone-type loudspeaker. 


Of course, there are other considera- 
tions that enter into an ideal design for 
a receiving set. Two of the most impor- 
tant of these are (a) simplicity of opera- 
tion and (b) selectivity. 

A receiver to be really popular must 
approach the single control] idea, at least 
for reception of local signals. An al- 
lowance may be made for reception of 
distant signals in that some slight ad- 
justments are usually found necessary 
to bring up distant reception to the re- 
quired intensity for enjoyable reproduc- 
tion. 
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The selectivity of the receiver is also 
extremely important in that it enables 
the operator to tune in the station he 
wants without also tuning in the station 
he does not want. 

Then, lastly, we come to another consid- 
eration which really is important to a cer- 
tain group of radio users and that is the 
matter of radio-frequency amplification 
—sensitivity. A receiver should be able 
to amplify at radio frequencies with a 
ratio large enough to enable the recep- 
tion of distant signals under any condi- 
tions of location. This is important in 
a large number of cases where people are 
not situated in a favorable location for 
radio reception. 

During the last ten months the design 


work on a receiver that incorporates the 
considerations mentioned above has been 
in steady progress; this article is written 
for the express purpose of telling the ex- 
perimenter and radio fan “how to build 
the new LC-26 broadcast receiver” that 
incorporates the principles as outlined. 

The receiver is, in essence, a single- 
control receiver that incorporates one 
stage of radio-frequency amplification, 
which cannot oscillate and which cannot 
radiate. 

This type of radio-frequency ampli- 
fication may be used on any antenna from 
10 to 200 feet in length with reliable and 
satisfactory results. 

The receiver incorporates a modifica- 
tion of the four-circuit principle as ap- 
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plied to the detector circuit, which gives 
maximum regeneration control over the 
whole wavelength range, that is inde- 
pendent of frequency. A new type of 
coil form known (See Figure 3) as 
“Octaform” has been used to obtain the 
highest efficiency in the tuning circuits. 
This assures not only extremely high 
radio-frequency amplification but simpli- 
fied control. It reduces the number of 
tuning controls over those used with other 
popular single-stage radio-frequency am- 
plifiers used in connection with a regen- 
erative detector, and this in itself is of 
course a large advantage. 

The receiver also incorporates one 
stage of transformer-coupled amplifica- 


tion’ with a transformer that is capable of 
reproducing lower frequencies. This fol- 
lows the detector circuit so that there is 
no chance of saturation of the core of 
the transformer on account of the ex- 
tremely low plate current that is used in 
the plate circuit of the detector. Then, 
follow two stages of resistance-coupled 
amplification with larger grid condensers, 
for improving the straight-line-frequency 
characteristics of these amplifiers over 
what have been formerly used. And 
then in the last stage is incorporated a 
tube of increased output power for 
handling satisfactorily the low tone en- 
ergy produced by the receiver. 

The “LC-26 broadcast receiver” is de- 
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VIEW OF THE RECEIVER AS SEEN FROM THE RIGHT 


FIGURE 7: This end view shows the manner in which the panel is held in position by the 
large brass brackets and the general scheme of mounting the sockets, the resistances and the 


jack. 
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VIEW OF THE RECEIVER AS SEEN FROM THE LEFT 


FIGURE 8: This illustration shows the general manner of mounting the vartometer, the 
coil set, the panel switches, the tube sockets and the small connecting blocks. 


signed to operate at its best when used 
with a cone-type loudspeaker. 

The schematic wiring diagram is shown 
in Figure 1. 


Parts Used in Building the Set 


In all the diagrams in this article each part — 


bears a designating letter; in this way, the 
prospective builder of a set may easily deter- 
mine how to mount the instruments in the cor- 
rect places and connect them properly in the 
electric circuit. 

The same designating letters are used in the 
text and in the list of parts at the end of the 
article. (See page 511.) l 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up. The experienced amateur, 
however, will be able to pick out other 
reliable makes of instruments which 
may be used with equally good results. 
But we recommend that the novice fol- 
low the list, as the diagrams in this 
article will tell him cxactly where to 


bore the holes and exactly where to 
place the connections. 


If instruments other than the ones listed 
are used, the only change that will be necessary 
will be the use of different spacings for the 
holes that are to be drilled in the panel for 
mounting the instruments. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
prepare the panel T. (Shown in Figures 5, 6, 

and 8.) 

First of all, cut the panel to the correct size, 
8 by 22 inches. Then square up the edges 
smoothly with a file. The centers for boring the 
holes (which are necessary for mounting the 
instruments) should be laid out on the panel as 
shown in Figure 9. A convenient method for 
doing this is to lay out all center holes on a 
piece of paper the same size as the panel; then 
the piece of paper may be fastened on the 
panel and the centers marked directly on the 
panel by punching through the paper with a 
sharp, pointed instrument. 

If all the holes to be drilled are first started 
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THE NEW TYPE OF TUNING CHART 


Ficure 13: Anew chart that shows vou exactly how 
to tune the LC-26 receiver for any given wavelength. 
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with a small drill, one-sixteenth inch in di- 
ameter or less, they can be more nearly cen- 
tered. 

The holes outlined with a double circle should 
be countersunk, so that the flat-head machine 
screws used for fastening the instruments are 
flush with the panel. All the rest of the holes 
in the panel are straight drill-holes. Sizes for 
the diameters of these holes have not been 
given, but the builder will readily decide what 
size hole is necessary by measuring the diameter 
of the screws and shafts of the instruments 
that must go through the holes. 

When the panel is drilled, the builder may 
give it a dull finish by rubbing the face of the 
panel lengthwise with fine sandpaper until it 
is smooth. This process should be repeated, 
except that light machine oil should be applied 
during the second rubbing. Then rub the panel 
dry with a piece of cheesecloth. A permanent 
dull finish will be the result. Or, the panel may 
be left with its original shiny-black finish, if 
care has been exercised, so that it has not been 
scratched during the drilling. 

Aiter the panel has been prepared the ex- 
perimenter is ready to mount the instruments 
on it. 

If the specified drilled and engraved panel is 
bought, of course, this work will be unnecessary, 
as the drilling and tinishing are already done by 
the manufacturer of the panel. The panel in 
this case is a very beautiful piece of apparatus, 
as it is decorated with a beautiful border design 
in gold and the dial positions are marked with 
inscriptions. 

First of all, mount the variomcter A on the 
left-hand end of the panel by means of two 
screws and nuts inserted through the panel. See 
Figure 5. 

Then, attach small knob to the variometer 
on the front of the panel by means of the set 
screw. The knob should be adjusted in the 
proper position with the rotor turn in a vertical 
position in the same manner as the stator with 
the front rotor lead wire pointing to the left 
when looking at the back of the panel and the 
rear rotor lead wire pointing to the right. For 
this position of the rotor, the pointer on the 
small knob should be horizontally to the left 
when looking at the front of the panel. This 
will be the position for smallest inductance. 

Next, mount the double variable condenser, 
E and F, on the panel so that the rotor plates 
will swing upward when they are not in meshed 
position. (Shown in Figures 5, 7 and 8.) Then 
attach the dial Z by tightening the set screw 
on the shaft. Be sure that the three screws that 
mount the condenser EF are countersunk 
slightly below the surface of the panel so that 
thev do not interfere with the felt on the dial. 

When this is finished fasten the rheostat P 
to the panel by means of three screws as shown 
in Figures 4, 5 and 7 and attach the small knob 
on the front of the panel. 

Next mount the two jack switches RI and 
R2 on the panel as shown in Figures 4, 5, 7 
and &. 

This completes the construction work on the 
panel and you are ready to mount the instru- 
ments on the baseboard. The baseboard is sup- 
plied with the cabinet, and it should be taken 
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THE PICTURE DIAGRAM FOR CONNECTING UP THE 
VARIOUS INSTRUMENTS 


The upper rectangle represents the panel and on tt the instruments are drawn 


FIGURE 9: 
just as they appear. 
drawn in about their relative positions. 


The lower rectangle represents the baseboard and the instruments are 
The wires drawn in heavy black lines show the 


exact way to run the wires to connect the instruments and parts after you have mounted them 
according to the instructions given. 


out and the instruments mounted on it as 
shown in Figure 6, which is the working draw- 
ing for construction. 

First mount the five sockets, Q1, Q2, Q3, Q4 
and Q5 in their respective places as shown in 
Figures 5, 6, 7 and 8. 

ext attach the four amperites Ol, O2, O3 
and O4 in their respective positions as shown 
clearly in Figure 6. All of these instruments 
are to be screwed directly to the baseboard. 
Next fasten down the two resisto-couplers K1 
and K2 as shown in Figure 6. Be sure that 
these are turned so that the terminals marked 
P and G face the tube sockets in such a posi- 
tion that the P terminal on the resisto-couplers 


faces the grid terminal on the sockets and 
the G terminals on the resisto-couplers face 
the plate terminals. This is the reverse of the 
way the resisto-couplers are ordinarily used as 
they are usually inserted between the sockets 
but in this position they take up too much room. 

Next mount the coil-set B, C and D in proper 
position as shown in Figures 5, 6, 7 and 8 
with the terminals pointing toward the front 
of the set. The coil may be fastened down 
by means of two screws inserted through the 
small brass brackets at the bottom of the coil. 

Then, mount the audio-frequency transformer 
J in place as shown in Figures 5, 6 and 7. 
Be sure that the terminals are pointing in the 
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THE DRILLING PLAN FOR THE PANEL 


This drawing shows where to drill the holes for mounting the instruments. 


FIGURE 10: 
The correct spacings are given for the holes. 
be countersunk. 


The holes outlined with a double circle should 
Always start drilling holes in the panel with a small drill—one-sixteenth 


1s a destrable size. 


direction indicated in Figure 6. 

When this is done the work on the sub- 
panel may be left for a while and the two con- 
nection blocks X1 and X2, the dimensions of 
which are shown in Figure 14, should be pre- 
pared and the binding posts attached. The 
small brass brackets may then also be screwed 
tight to the block and the jack S mounted on 
the larger block X2. 

Now fasten down the two blocks, X1 and 
X2, on the sub-base U by means of four 
screws inserted through the brass brackets into 
the baseboard. 

Then, prepare the two large brass brackets, 
Y1 and Y2, which are to be used for attaching 
the main panel T to the base U at the proper 
angle; the dimensions for these angles includ- 
ing the drilling and bending are also shown in 
Figure 14. Be sure that you have the angles 
made with the correct drilling holes and bends 
so that the panel will fit evenly. Then mount 
the panel in position on the brackets. This had 
best be done by slipping the baseboard U in 
position in the cabinet with the brackets Y1 and 
Y2 attached and then fastening the panel in 
postion with four screws. You are now ready 
to start on the wiring as the construction work 
is completed. 


How to Wire the Set 


The design of this set is such that the wiring 
of the grid circuit of each of the five tubes 
is made extremely short and is isolated from 
other parts of the circuit. In fact, this idea 
has been employed throughout and the leads 
are so arranged that the shortest connections 
may be used. As this is the case, the set should 
be wired with bus-bar. 

Either a tinned-copper, round bus wire or 
an insulated round bus wire such as “Celat- 
site’ mav be used for the connection. All 
connections should first be shaped so that they 
will fit. They should then be soldered in place. 
Refer to the wiring diagram in Figure 1 and 
more specifically to the picture diagram in Fig- 
ure 9 for the exact way in which to run the 
wires. 

Start wiring up by running a connection 
from binding post No. 1 to the right-hand side* 
of the antenna series condenser G and continue 


*The front connection on any instrument refers to 
the side of the instrument nearest the panel and 
right and left refers to the constructor’s right 
and left as he sits facing the back of the set in 
wiring up. 
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it on from there over to the top terminal of 
the jack switch R1. i 

Next connect a wire to the front bottom 
connection of the stator of the variometer A 
and extend it over to the left-hand terminal of 
the condenser G 

Then run this over to the right rear connec- 
tion of the socket Q1. This terminal is the grid 
terminal of the socket. Then run an extension 
of this same wire over to the bottom terminal of 
the jack switch R1. 

Next connect a wire to the bottom screw of 
the metal bracket that holds the variometer A 
on to the panel over to the front connections of 
the amperites, O1, O2, O3 and O4 and end it 
up, at the bottom terminal of the jack switch 


Then run another extension of this wire 
a to the front left connection on the socket 


Next run a wire from binding post No. 2 over 
to binding post No. 3, extending it over and at- 
taching it to binding post No. 5 and from 
here over to terminals marked B+ on the two 
resisto-couplers K1 and K2 and from here in 
between the two resistances L2 and M2 and in 
between the two sockets Q4 and Q5 and at- 
niching it to the top terminal of the jack switch 


Next, solder the connections between the 
back terminal of the amperite O1 and the right 
front terminal of socket Q1. Do the same with 
amperites O2, O3, O4 and sockets Q3, Q4 and 
Q5 respectively. l 
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Then solder one terminal of the grid con- 
denser H to the right rear terminal of socket 
Q2 and run a connection between the remaining 
terminals of the condenser H and the bottom 
connection on the coil BCD and extend this wire 
over to the right-hand stator connection on the 
rear unit of the variable condenser E and F. 

Next run a connection from the rear ter- 
minal of the grid-leak I to the right rear ter- 
minal of the socket Q2. 

Then run a wire from the front terminal of 
the grid-leak I to the right front terminal of 
the socket Q2 and extend this wire over to the 
right-hand terminal of the rheostat P 

Next run a wire from the front left ter- 
minal of the socket Q1 extending it to the front 
left terminals of sockets Q3, Q4 and QS. 

Then run an extension of this wire from a 
point between sockets Q3 and Q4 back between 
the sockets and between the two resistances L1 
and M1 and attach it to binding post No. 4. 

Another extension of this main wire should 
be run to the left-hand terminal of the rheo- 
stat P. 

Next run a wire from the top front terminal 
of the coil BCD down to the left rear terminal 
on the socket Q2 and extend this wire to the 
terminal marked P on the transformer J, and 
run a further extension of this wire between 
the two sockets Q2 and Q3 and attach it 
to the left-hand stator terminal of the front 
section of the condenser E and F. 

Next attach a wire to the terminal marked 
B+ of the transformer J and run it over to 
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binding post No. 6. Now attach a small wire 
to the right rear terminal on socket Q3 and 
extend it over to the terminal marked G on 
transformer J. 

Then connect a wire from the terminal 
marked F- on transformer J over to the wire 
connecting binding posts No. 2 and No. 3. 

Next solder the connections between ter- 
minal G on the resisto-coupler K1 to the ter- 
minal marked P which is the left rear terminal 
of socket Q3.* 

Next solder the connection marked P on 
the resisto-coupler K1 to the terminal marked 
G which is the right-hand rear terminal of 
the socket Q4. Then do the same thing with 
the two sets of terminals on resisto-couplers 
K2 and the plate and grid terminals of the 
sockets Q4 and Q5. 

Next run a wire from the top left-hand con- 
nection to the coil BCD and extend it down and 
to the left attaching to binding post No. 7. 
The top right-hand terminal of the coil BCD 


“Notice that the resisto-couplers are used in a 
reversed order and that the plate resistances are used 
in a position shunting terminals marked G and F while 
the grid terminals are used in a position shunting 
P and B+. This in no way affects the operation of 
any of the instruments but it facilitates the wiring 
and makes a much more compact job. 


should be run down and connected to the left 
rear terminal of socket Q1. The front middle 
tap on the coil BCD should then be run down 
and extended forward to the bottom screw on 
the frame of the condenser E and F which at- 
taches to the two rotors. 

Next run a wire connecting the two terminals 
marked B+ on the resisto-couplers KI and K2 
and extend this over and attach it to the 
adjacent part of the wire running to binding 
post No. 5 Then you can connect the two 
terminals marked F on the resisto-couplers 
K1 and K2 with a wire that extends also over 
to binding post No. 8 and to the top terminal 
of jack S. The bottom terminal of the jack 
S should connect to the left rear terminal of 
the socket Q5. This completes the wiring and 
the set is ready to be installed. 


How to Install the Set 


After the wiring has been completed the 
set should be inserted into the cabinet. In plac- 
ing the set into the cabinet grasp the base- 
board and turn it so that it is in a vertical 
position with the large coil BCD pointing 
at the cabinet. 

Then with a circular motion insert the coil 
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THE DIMENSIONS FOR THE CABINET 


FIGURE 11: This diagram (which contains the top, front, and stde measurements for the 
walnut cabinet) may be turned over for construction to a competent cabine! maker who can 
busld st from these directions exactly the right size for the panel. 


HOW TO HOOK UP THE BATTERIES 


FIGURE 12: This drawing prevents the builder from making mistakes in connecting the 

batteries to the terminals of receiver. Follow these instructions and the set will be hooked 

up correctly because the terminals shown in the wiring diagrams are marked with designa- 
tions thal correspond with the numbers given here. 
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underneath the upper ridge on the cabinet and 
gradually bring the baseboard U to a horizontal 
position again. This is the only way that you 
can get the set into the cabinet. Make sure 
that the battery connection blocks fit exactly 
in the two rectangular holes cut in the back 
of the cabinet for them and push the whole 
unit back into place tightly so that you can 
screw in the six wood screws that hold the 
panel in place. 

Then insert the three amperites Ol, O2 and 
O3 in their proper mountings and place O4 in 
its proper mounting. Place the four Bradley 
units Li and 1.2, M1 and M2 in their proper 
positions as shown in the diagram. 

Next insert a UV-20l-a tube in the socket 
Q1 and use the same type of tubes with sockets 
Q3 and Q4. In socket Q2 use either a UV-200 
or a C-300 “soft” detector tube and in socket 
Q5 place a UX-112 power tube. 

The batteries, antenna and ground connec- 
tions are now ready to be attached. If you 
are using the set witlr an aerial over sixty feet 
in length, turn the jack switch R1 to the left. 
If you are using a short indoor aerial of less 
than this length, turn this switch to the right. 
The “off” position for the battery switch jack 
R2 is to the left and the “on” position is to 
the right. This switch chould be left off when 
the set is not in use. 

Next connect the batteries and the antenna 
and ground connections exactly as shown in 
Figure 12. 

Then insert the loudspeaker plug in the 
jack S and you are ready to use the set. 


Operating Data 


First turn on the rheostat P a little over 
half-way and then turn the battery switch R2 
to the right and all the tubes should light. 

Next revolve the dial Z to the proper setting 
as indicated by the tuning chart in Figure 13 


OVER-ALL LENGTH = APPROXIMATELY (I; 
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to the particular wavelength that you wish to 
receive. This should immediately bring in the 
station you want to hear. The small dial which 
controls the variometer A may then be used as 
a volume control for bringing up the strength 
of signals to the desired volume. The small 
dial on the rheostat P should then be adjusted 
for the best quality. This dial will also atiect 
the selectivity of the receiver. When tuning for 
distant stations it should be set a little higher 
than when receiving locals. 

The loudspeaker recommended should be one 
of the cone-type that will reproduce the low 
tones that really make broadcast reception en- 
jovable. The author uses a Western Electric 
540 A.W. or a Bosch “cone” for this purpose. 

The grid-leak I should be adjusted by turn- 
ing the knob in an anti-clockwise direction un- 
til it is turned all the way up and then turn 
slowly back until there is a click heard in the 
loudspeaker, at which point the knob should he 
turned down slightly farther about an eighth 
of a turn. 

Then the final adjustment should be made 
on a distant station when it will materially 
atfect the amplitication that the operator can 
obtain. Do not turn this grid-leak down tov 
far, however, as it will broaden tuning and 
atfect the selectivity and sensitivity. 

It is recommended that wherever possible this 
set should have both a regular outdoor antenna 
and a short antenna. When static conditions are 
too poor for reception on the outdoor antenna. 
the indoor antenna can be switched on and the 
small switch R1 turned over to the right. Never 
tune in a station with more volume than is suit- 
able for the size of room in which the re 
ceiver is used. 

In turning off the set all that is necessary 
to do is to turn the jack switch R2 to the leit 
when the batteries will be disconnected and 
the filament circuits broken. 

This receiver cannot radiate into the antenna 


DETAILS OF THE BRASS BRACKETS AND THE CONNECTION BLOCKS 


FIGURE 14: This drawing gives the necessary data for making the insulated blocks on 
which the binding posts are to be mounted. It also gives the dimensions for the large and 
small brass brackets that are used to fasten the large and small panels to the baseboard. 
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and therefore it cannot disturb the user’s neigh- 
bors. 

For local reception the antenna may be left 
off altogether and the ground wire disconnected 
from its usual place and attached to the antenna 
binding post No. 1. The set will then tune in 
the usual manner and all the local signals may 
be brought in with loudspeaker strength. 

After the operator has become familiar with 
the tuning chart and the dial settings for the 
tuning dial Z he should have no difficulty in 
tuning in the local stations or in fact, any of 
the distant stations within range while local 
stations are broadcasing. 

In New York City the author uses this re- 
ceiver and finds it easy to tune in KDKA and 
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WJAR while the local stations WAHG and 
WGBS are going full blast. It is also easy to 
tune, in New York City, the Philadelphia sta- 
tions WOO and WIP, the Chicago station KYW, 
and the St. Louis station KSD while WEAF 
and WNYC are on the air. This is a good test 
for selectivity as the reader will note if he com- 
pares the wavelengths of these various stations. 
During the whole summer all of the main 
middle west stations and quite a few west coast 
Stations have been picked up and held during 
the local transmission in the evenings with 
loudspeaker volume and fine tone quality when 
the static conditions were not too great. The 
sensitivity and tone quality of the receiver are 
really remarkable. 


HERE ARE THE Parts You WILL REQUIRE— 


A—General Radio variometer, type No. 269 
equipped with General Radio small rheo- 
stat knob; 

B, C and D—plate, intermediate and grid 
coils of Precision Octaform coil set; 

E and F—Amsco. special double-unit con- 
denser, No. 1814, each section .0003 mfd.; 

G—Micamold fixed condenser, .00015 mtd.; 

H—Micamold fixed condenser, .00025 mid.; 

I—Bradleyleak, 14 to 10 megohms; 

J—Amertran De Luxe audio transtormer for 
first stage; 

K1 and K2—Daven resisto-couplers (new 
type which incorporates .1 mfd. condenser 
concealed in base) ; 

1.1, J.2 and M2—Bradleyunits, type 250-R 
14 megohm; 

M1—Bradleyunit, type 500-R, % megohm; 

O1, O2 and O3—Amperites No. 1A; 

O4—Amperite No. 112; 


P—General Radio rheostat, type No. 214A, 
7 ohms equipped with General Radio 
small rheostat knob: 

Q1, Q2, Q3, Q4 and Q5—Benjamin standard 
“Cle-ra-tone” sockets; 

Ri and R2—Carter jack switches No. 2; 

S—Carter open circuit jack No. 101; 

T—Universal decorated panel, 8 by 22 inches; 

U—hardwood baseboard (furnished with 
cabinet) ; 

V—Corbett special sloping-panel cabinet: 

W—smiall brass brackets (See Figure 14): 

X1—antenna connection block, 1 inch by 2 
inches (See Figure 14); 

X2—battery connection block, 1 inch by 9 
inches (See Figure 14); 

Yl and Y2—large brass brackets (See Fig- 
ure 14); 

Z—Fynur vernier control knob and dial; 

Eight Eby binding posts 


only to the small receiving set on the left. 


AN EXPERIMENTAL ONE-METER TRANSMITTER 
The range of this set is quite as limited as its wavelength, however, since tt reaches 


When the transmitting key is pressed the 


small bulb at the top of the Hertzian loop tights up to show visibly the reception of 
the signals. 


Where Fortunes Wait 


Inventions that are needed in the field of radio 


A Re-chargeable “B” Battery 


l. A “B” battery that may be charged at home by inserting a new supply of 
chemicals—thus avoiding the necessity of purchasing a new battery. 


* * x 


A Tube-filament Renewer 


2. A device that will enable the radio fan to renew, without great expense, the 
burned-out filaments of his vacuum tubes. 


* * * 


A Self-tuning Receiver 


3. A complete receiving set with an automatic dial device, similar to the auto- 
matic telephone, that will tune in electrically the broadcasting stations by merely 
dialing the station call letters. 


* * * 


A Filament Current Supply from the Lighting Circuit 


4. A really satisfactory method for obtaining proper filament supply for 
vacuum-tube receivers that are used as a source Of power to the alternating current 
lighting lines and that’ can be attached to any receiving set without change in 
the receiver design. 


x * * 


A Simple Static Eliminator 


5. A device that can be used in conjunction with a receiving set that would 
eliminate static and yet not increase the number of controls necessary for tuning 
in the signal. 


* * * 


Vacuum Tubes Without Filaments for Amplification 


6. A new principle for obtaining a pure electron stream in a vacuum tube that 
will be modulated by an externally applied current, without the use of a filament 
or batteries. 


* * * 


A Solution to Super-regeneration 


7. A circuit modification of the Armstrong super-regenerator which will obtain 
full benefit of super-regeneration without critical operation and without distortion. 
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From a photograph made for POPULAR RADIO 


TESTING OUT A SET-UP THAT EMPLOYS SINGLE-CONTROL 


In thts 


circuit Behe j 


re is shown a working model on the experimental bench of the single-control 
in Figure 2. The designating letters attached to the instruments are the same 


as those shown in the diagram. 


HOW TO IMPROVE 


Broadcast Reception 
VIII: How to Increase Operating Distance 


This series of tuning-circuit articles was prepared by one of the most experi- 
enced radio engineers in the world for the special benefit of the broadcast 


listener. The preceding seven articles of this series include: 


Occur in the Transmitting Station,” 


Tuning,” September, 1924: 
Spark Interference,” February, 


Your Receiver,” April, 1925; 


“Oscillations in the Receiver,” 
“Noises That Come in With n Waves,” January, 1925; 
925; 


“The Effects That 
“Helpful Hints on 
October, 1924. 
“Cutting Down 


August, 1924; 


“Increasing the Selecting Power ot 
“How to Reduce Interference,” 


October, 1925. 


By JOHN V. L. HOGAN 


E have’seen in the preceding ar- 
ticles of this series that one of 
the most effective ways of reducing sta- 
tion interference, including both “cross- 
talk” from broadcasting stations and 
code signals from spark transmitters, is 
by the use of the inductively-coupled 
tuned antenna circuit. 


This improvement ordinarily compli- 
cates the operation of a receiving set by 
introducing an additional tuning element, 
such as a variable condenser that re- 
quires separate adjustment. It has been 
found entirely feasible, however, to sim- 
plify the control of such a multiple-tuned- 
circuit receiver by equalizing or match- 
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ing the circuits and using multiple con- 
denser or inductor units that will adjust 
the tuning of all the circuits with one 
motion. 

In the September article I described 
the simultaneous control of the series 
type of tuned antenna circuit and a 
tuned secondary circuit connected to the 
input terminals of a simple audion de- 
tector receiving set. This particular 
form of tuned antenna circuit is most ef- 
fective when fairly large antenna sys- 
tems are used for the reception of rela- 
tively high-frequency (short) waves. 

When the strength of the signal wave 
as it arrives at the receiving point is 
great enough to permit one to substitute 
a smaller antenna, some additional free- 
dom from interference and “static” or 
strays is obtained by that change alone. 

The combination of the small antenna 
with separate tuning of its circuit is ex- 
tremely helpful in overcoming quite se- 
vere interference difficulties, and thus 
may be of substantial aid in “getting dis- 
tance ;” but the series connection of the 
tuning condenser above referred to is 
no longer satisfactorily efficient. If 
broadcasting waves are to be received 
upon a relatively small antenna (such, 
for example, as a single wire not more 
than thirty or forty feet long), it is 
usually best to use the shunt-condenser 
connection shown in Figure 1. 

This simple circuit may equally well 
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be used with single control for tuning 
both primary and secondary, by follow- 
ing the principles explained in the pre- 
ceding article of this series. Noting that 
the capacity of the antenna wire with 
respect to ground acts to increase the 
effective capacity connected across the 
terminals of the primary coil L,, it is 
clear that if the secondary coil L, is made 


identical in size one should connect an ° 


additional condenser across the secondary 
terminals in order to make the condensers 
C, and C, tune alike. 

Figure 2 shows an arrangement in 
which C, is added for this purpose, the 
two tuning condensers being C, and C, 
as before. 

If the supplem:ntal or compensating 
condenser C, is made to equal the ef- 
fective capacity of the antenna (less 
whatever small effect 1s produced by the 
detector), and if the coils L, and L, as 
well as the tuning condensers C, and C, 
are alike, the settings of C, and C, will 
have the same scale-reading for best re- 
ception of any wave within their range. 
Thus it is feasible to use a double 
condenser that has a common shaft 
to turn both rotary sections, in place 
of C, and C,, and so to tune both 
circuits by a single control. Changes 
in the coupling between L, and L, will 
affect the tuning of the two circuits and 
so may change by a scale division or two 
the resonance point for any particular 
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THE “SHUNT CONDENSER” TUNED ANTENNA CIRCUIT 
FOR SMALL AERIALS 


FIGURE 1: 
grid condenser and leak, or to the first tube of a radio frequency amplifier. 


The connections at the right may be taken to a detector tube, through the usual 
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HOW TO USE “SINGLE CONTROL” OF TUNING IN THE 
SHUNT-CONDENSER CIRCUIT 


FIGURE 2: 


A small series condenser may be added at X. A simple detector tube is shown, 


but the first tube of a tuned or ‘‘untuned’’ radio frequency amplifier may be substituted. 


station. However, the tuning of the two 
circuits will remain “in step” because the 
inductions are equal and, therefore, their 
reactive effects upon each other are the 
same. 

Should you find it difficult to balance 
the two circuits exactly, the compensat- 
ing condenser C, may always be used as 
a supplementary adjustment to bring the 
tuning to exactly the best point. 

The vacuum tube detector of Figure 2 
is the simple non-regenerating type. In 
order to gain selectivity, and thereby in- 
crease operating distance at times when 
interference 1s severe, the separately 
tuned antenna circuit is shown. There 
is another very useful way of getting 
greater freedom from interference and 
at the same time increasing the responses 
to desired signals, and that is by adding 
regeneration or feed-back to the receiver. 

Fortunately for our present purposes 
the desirable regenerative selectivity is 
obtained in a way that may be used to 
supplement rather than to replace the 
selective power gained by the separately 
tuned antenna circuit. Thus we may 
utilize both of these methods to reduce 
the harmful effects of interference and 
so get better results from the two in com- 
bination than could be had from either 
used alone. Not only will the reception 


of signals from distant stations be im- 
proved because of the reduction of inter- 
ference, but the characteristic amplifica- 
tion that comes with regeneration will 
make the desired signals louder. 

The reasons for these results may 
easily be understood if we find out a 
little more about regenerative or feed- 
back effects. 

Let us look for a moment at a simple 
vacuum tube circuit such as that of Fig- 
ure 3. 

Here, at the left are a coil, L,, anda 
variable condenser, C,, connected to the 
grid G and filament F of the vacuum 
tube. The circuit containing these ele- 
ments is the grid-filament or input cir- 
cuit (often called simply the “grid cir- 
cuit”) and is variably tuned as shown. 
The usual “A” battery is used for heat- 
ing the filament, and may be supple- 
mented by a filament rheostat for tem- 
perature control. The plate P of the 
vacuum tube is connected through a vari- 
able inductance coil, L,, the indicating 
meter M and the battery “B” to the fila- 
ment; these elements are in the plate- 
filament or output circuit. 

If radio frequency currents are set 
up in the input circuit, as (for instance) 
by coupling coil L, to an antenna-ground 
circuit, they may be resonated up to a 
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maximum value by tuning the circuit with 
the aid of the variable condenser C,. 
Then the rapidly alternating and rela- 
tively intense potentials applied between 
the grid and filament will, because of the 
“controlling” action of the grid and the 
normal amplifying characteristic of the 
vacuum tube, cause corresponding pul- 
sations or radio-frequency currents in 
the plate or output circuit. If the meter 
M is of the sort that responds to radio- 
frequency currents, their presence and 
amount will be indicated by the scale 
reading of the meter. 

Now suppose that the coil L, is moved 
over toward the coil L,, thus making of 
the pair a transformer. We may look 
on the coil L, as a primary winding and 
L, as a secondary. Part of the energy 
of the radio currents in the output circuit, 
passing through L,, may thus be fed 
back into the input circuit containing the 
coil L,, and (by correctly selecting the 
relative position of the coils) used to 
build up the amount of radio-frequency 


current of the frequency to which the 


grid circuit is tuned. 

The augmented current in the input 
circuit, acting through the tube, will natu- 
rally cause larger radio-frequency cur- 
rents in the plate circuit, and part of the 
energy of these will in turn be fed back 
to amplify further the oscillations in the 
input circuit. 

This process of radio-frequency am- 


FIGURE 3: 
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plication, involving the amplifying 
power of the tube itself and the feeding 
back of plate-circuit energy, is repeated 
over and over again, and produces a very 
large increase in the strength of the 
radio-frequency impulses applied to the 
circuit. The power used to produce the 
magnification of signal strength comes 
trom the B battery of the tube system, 
and the final effect is much as though the 
resistance of the entire circuit had been 
artificially reduced. 

One of the most interesting things 
about this regenerative system is that its 
useful property of reducing the apparent 
resistance of a circuit occurs at the fre- 
quency to which it is tuned. That is, 
such a system will oppose relatively little 
of the absorbing or power-wasting prop- 
erty (that characterizes electrical resist- 
ance) to currents of the frequency to 
which it is tuned. On the other hand, it 
will not permit the flow of such relatively 
large currents of other frequencies. 

Thus you can see at once that the use- 
ful amplifying power of the regenera- 
tive circuit is particularly valuable be- 
cause it occurs at the tuned frequency, 
and, unlike some other forms of amplifi- 
cation, does not magnify impressed cur- 
rents of other frequencies. In that wav 
regeneration contributes to sharpness of 
tuning and is a powerful aid in reducing 
interference effects. Its multiplication 
of signal strength is also very helpful in- 
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HOW REGENERATION MAY BE USED TO INCREASE SIGNAL STRENGTH 


A simple vacuum tube circuit in which regeneralion may be used to increase 


signal strength and sharpness of tuning. 
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A GOOD CIRCUIT FOR LONG DISTANCE RECEPTION 


FIGURE 4: 
single-control arrangement of Figure 2. 


The regenerative detector applied, with variometer L, in the plate circuit, to the 
This eastly-handled circuit, with one stage of audio 


amplification added, ts very effective for long distance reception. 


directly for solving interference prob- 
lems, for the increased sensitiveness that 
it provides makes it possible to use quite 
loose coupling between resonant circuits 
and thus to minimize the breaking-in of 
strong spark signals or of cross-talk from 
nearby broadcasting transmitters. 

The arrangement described in connec- 
tion with Figure 3 called for inductive 
coupling between coils L, and L, in order 
to facilitate the transfer of energy back 
from the plate circuit to the grid circuit. 
It is not necessary to have such inductive 
coupling for this purpose. One of the 
most useful arrangements of the regener- 
ative circuit utilizes the capacity of the 
tube electrodes as a coupling for feed- 
back. 


Bearing in mind that a condenser is. 


essentially a pair of conductors insulated 
from each other, you can see at once 
that the grid and the plate of ‘the tube 
(being relatively close together in the 
evacuated space) are in effect the two 


plates or electrodes of a small condenser. - 


Consequently, if we may use the lan- 
guage of the old art for a moment, a 


positive charge impressed upon one will. 


induce a negative charge on the other. 
This is equivalent to saying that the con- 
denser-effect or capacity between the grid 
and plate may provide an electrical coup- 
ling between the grid circuit and the 


plate circuit. Given such a coupling, we 
now know that it may be used to feed 
back energy for regeneration. 

One of the simplest ways to get suffi- 
cient energy across this grid-plate ca- 
pacity is to put a variable coil such as a 
variometer in the plate-filament circuit 
(as at L, in Figure 3) and with it adjust 
the natural frequency or tuning of that 
circuit. As the inductance is increased, 
the plate circuit will approach more and 
more closely to resonance with the tuned 
frequency of the input circuit and more 
and more radio-frequency energy will 
be developed in the output. As the en- 
ergy thus increases the potentials applied 
to the grid-plate capacity will increase, 
and more and more energy will be fed 
back right up to the point where oscilla- 
tions begin and (in ordinary broadcast 
-receiving) heterodyne squeals or whis- 
tles are consequently heard. 
Figure 4 shows how this 


“tuned plate 
circuit” 


method of producing and con- 


trolling regeneration may be applied to 


a single control circuit like that of Figure 
2. The variometer is indicated at L,, and 
another. additional element, a condenser 
_of say .002 microfarad, is shown con- 
nected across the telephones at C,. 

Such an arrangement is particularly 
desirable because the plate circuit vario- 
meter is very efficient at the high wave 
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frequencies (short waves) used in broad- 
casting and because its adjustment pro- 
duces little if any effect upon the tuning 
settings of the circuits including C, and 
C,. Yet the amplification and sharpness 
of tuning obtained are extremely helpful. 

Audio-frequency amplification may, of 
course, be added to the receiver of Figure 
4 by substituting the primary of the audio 
coupling transformer for the héad ‘tele- 
phones illustrated. It is fair to say that 
such an arrangement, having only one 
audio stage (two tubes in all) and used 
with head telephones and a moderately 
good antenna svstem, will give surpris- 
ingly loud signals from distant stations, 
together with relatively great freedom 
from interference of all kinds. For 
loudspeaker operation additional ampli- 
fication may be added, but this should 
be of both the radio and audio-frequency 
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types in order to get the best overall 
results. 

The same principles of loose coupling 
and multiple tuned circuits, with or with- 
out unified tuning control, and of re- 
generative amplification and tuning- 
sharpness improvement, may be applied 
to a great many variations of circuit ar- 
rangement. 

It would be outside the scope of this 
series of articles to go into the de- 
tails of the sharply and broadly tuned 
radio-frequency amplifier combinations, 
and the various other cicuit modi- 
fications, that can be worked out along 
the lines suggested. In closing the series, 
then, I hope that I have succeeded in 
pointing out some of the specific paths 
that can be followed in our persistent 
and progressive march towards the goal 
of perfect broadcast reception. 


AN OLD ROTARY SPARK THAT BROKE 
. ALL RADIO RECORDS IN ITS DAY 
This peculiar outfit is an old type rotary spark gap which was used when radio was in tts 


infancy. 


This type was very popular in 1907, and this particular example was used and still 


ts owned by Kenneth Hewitt, known to brass pounders as 2RK, a world’s record holder both 


for transmission and reception. 


A huge spark coil delivering 36,000 volts was used to operate 


it and it has over one kilowatt of power. 


From a photograph made for POPULAR RADIO 
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10 Ohms 


SERIES-PARALLEL COMBINATION 


- Fictre 1: 


C It is more dificult to calculate the total resistance of a combination cir- 
cuit as shown above than the simple one shown in the preceding article. 


The solu- 


tion to this problem appears in the text. 


WHAT “CURRENT” MEANS IN RADIO 
Chalk Talks in Radio—No. 3 


The short, informative articles in this series are written for 
the radio novice. They embrace the electrical background 
of radio work. Keep them for reference 


By J. W. GOOSTREE 


EFORE we take up the next elec- 
trical subject, I will tell you how 
I solved the circuit problem in our last 
chalk talk. l 
I twisted and turned the diagra 
about until I divided it into four arms 
and redrew it as shown in Figure 1. 
This is what I made of it: 
10 ohms on the top arm at the right 
plus 30 ohms beside it equals 40 ohms. 
20 ohms plus 20 ohms on the center 
arm equals 40 ohms. 
Multiply these two results together 
and you get 1,600. 
Divide this result by 80 (the sum of 
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the resistance of the two arms) and 
you get 20 ohms. 

Add to this result, which is the re- 
sistance of the two upper arms at the 
right, 10 ohms, which is the value of 
the top arm at the left. This equals 
30 ohms. 

This resistance is multiplied by the 
resistance of the lowest arm—30 times 
30 equals 900. 

900 divided by 60, which is the com- 
bined resistances of the upper arms 
added to the resistance of the lowest arm, 
equals 15 ohms. 

The combined resistances, therefore, 
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A GRAPHIC ILLUSTRATION OF ALTERNATING CURRENT 


FIGURE 2: 
reversing polarity. 
increasing and falling again to sero at 


polarity and the same process is repeated 


from A to B are equal to 15 ohms. 

30 volts divided by 15 ohms equals 
2 amperes. | 

30 volts times 2 amperes equals 60 
watts. 

Now you have the answer to the 
problem in CHALK TALK No. 2. 

Perhaps you have wondered about 
symbols to represent current. 

Direct current may be likened to the 
flow of a river that runs from the North 
Pole (+) to the South Pole (—). 

A simple symbol for direct current is 
a straight line with the poles at either 
end, like this: 


+- ——_—__ — 


Direct current flows from the posi- 
tive (+) terminal of a battery or gen- 
erator, through the external circuit to 
the negative (—) terminal and from 
the negative (—) to the positive ter- 
minal (+) within the battery or gen- 
erator. 

Alternating current is different. It 
is waving or varying in intensity and 


Alternating current flows through a circuit in pulses of continuously 
In the diagram above tt is shown starting at A at sero and 
B, with one polarity. 


Then tt reverses in 
from B to C, and so on continuously. 


must be represented in a way that in- 
dicates its regular changing character. 

In Figure 2 the line A, B, C gives 
you a picture of an alternating current. 

Starting at zero in the figure the line 
rises to its maximum in one direction, 
and returns through zero to its maxi- 
mum in the opposite direction. In this 
figure A to B is a alternation, and A to 
C one complete cycle. 

Pulsating current travels along the 
circuit, like a frog down a path, in 
jerky jumps, but always in the same 
direction. Lop off all the alternations 
below the zero line in Figure 2 and 
you have a fair picture of “pulsating” 
current. 

Variable, high-tension, high-frequency 
and other kinds of current will be ex- 
plained in a later talk. 

The next problem is how would you 
connect five 20-ohm resistances in a 
50-volt circuit to get 100 watts? 

The answer will appear in CHALK 
Tack No. 4, in which I tell about more 
symbols. 


What Helpful Hints Can You Give to Your 
Fellow Radio Fans? 


ALL owners of receiving sets—sets either built at home from 
plans and specifications published in PopuLar Rano or ready-made 
sets—are invited to tell their fellow readers of this magazine 
about their successful experiments in getting broadcast reception. 
Have you discovered some little kink that will be of service to 


your neighbor? 


Tell him about it—in a letter addressed to the 


Listening-In Editor of PopuLtar Rapio, 627 West 43rd Street, 
New York City. 


Kadel & Herbert 


ASSEMBLING CONDENSERS 


Great care must be taken in assembling the condenser units so that the spacings 


of the rotor and stator plates are kept uniform. 


This is a tedious job that must 


be done by an experienced operator. 


WHAT EVERY RADIO EXPERIMENTER SHOULD KNOW ABOUT 


CONDENSERS 


PART II 


Little known data about variable condensers and 
about the “low-loss” fallacies as applied to this type 
of instrument 


By SYLVAN HARRIS 


HATEVER “low-loss” and “di- 

electric losses” in regard to vari- 
ble condensers may mean to you, recent 
check ups of methods for measuring 
condenser resistances (some of which 
are explained in this article) will upset 
many of your ideas about condenser 
efficiency. 


The simplest method that is used in 
attempting to measure the resistance is 
illustrated in Figure 1. 

The condenser to be measured 1s 
placed in series with a coil, a current 
meter and a variable resistance. This 
circuit is excited by the oscillator at the 
desired wavelength. If the meter used 
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is a current-squared meter, the resistance 
R, which has to be inserted to make the 
current in the circuit drop to one-fourth 
its original value, is equal to the re- 
sistance of the whole circuit, including 
condenser and coil. 

For the next step in the method, a 
special condenser is built, which consists 
as nearly as possible, of plates only. 
That is, all the insulating material is 
omitted which it is possible to omit. In 
some cases the condenser consists of two 
plates hung on silk threads. The re- 
sistance of this condenser is assumed to 
be zero. It is inserted in the circuit at 
C. and a second determination of the 
resistance is made. The difference be- 
tween the two measurements is said to 
be the resistance of the first condenser, 
since the second was assumed to have 
zero resistance. 

Now let us consider the faults. 

In the first place, it is absurd to sup- 
pose that any piece of apparatus has 
zero resistance. The argument may be 
raised that it is small enough to neglect. 
But it is not. As has been shown be- 
fore* there are other losses in con- 
densers besides dielectric losses, and the 
special “standard” condenser surely has 
some of these. 

Furthermore, on account of the fragile 
construction of the “standard,” it gen- 
erally has to be small. Figure 4 shows 
what this means. Four condensers of 
the same make and design, and all with 


*See Popucar Rapio for February, page 130, Figure 3. 
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the same amount of insulating material, 
were measured for resistances and the 
results were plotted in this curve. The 
condensers differed only in the number 
of plates and length of shaft. It is seen 
that the smaller condensers have inher- 
ently the higher resistance. Hence the 
resistance of our “standard” is likely to 
be much higher than we imagine. 

Another cause of error in this method 
is the high resistance of the coil and 
meter, as compared with the resistance 
of the condenser. Suppose the resistance 
of the coil, meter, and unknown con- 
denser is 10 ohms, and the resistance of 
the coil and meter (assuming the 
“standard” to have no loss) is 9.5 ohms. 
The resistance of the unknown will then 
be 

10 — 9.5 =.5 ohm 


Now a small error in the measure- 
ment with the standard, such as .1 ohm. 
will represent an error of only one per- 
cent in the actual measurement, but this 
error will increase to 20 percent when 
the subtraction is made to find the con- 


denser resistance. Thus, 
0.1 = 
95 X 100 = 1% (roughly) 
0.1 


This is one of the difficulties that had 
to be overcome in making the measure- 
ments described in this and the preced- 
ing articles and anyone wishing to learn 
the details of the method may consult 
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THE AUTHOR’S METHOD OF MEASURING CONDENSER RESISTANCES 


Fictre 1: 


This diagram shows the ceneral arrangement of the testing circuit 


for obtaining the efficiency sf the variable condenser at high frequencies of the 
order used in radio receiving sets for broadcast reception. 
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AN EFFICIENT METAL END-PLATE CONDENSER 


This condenser (which is a well-known make) shows the construction 
of a variable type that employs metal end plates with two small slabs of insulating 


FIGURE 2: 


material, 


This condenser really ts an efficient piece of apparatus from both the 


electrical and mechanical standpoint. 


the more technical paper in the I. R.E. 
Proceedings.f 

To overcome this difficulty the re- 
sistance of the measuring circuit must be 
as low as possible. At any rate it must 
not be greater than the resistance that 
is being measured. This also means that 
the resistance of the current measuring 
instrument, which is generally 4 ohms or 
greater, must not remain in the circuit. 
It must be shunted by a relatively low- 
resistance conductor, or wire. Many 
may fear that shunting the meter may 
cause difficulty because the distribution 
of the current between the meter and 
shunt will vary with the frequency. 
That is, the current through the meter 
will not bear the same relation to the 


t Proceedings of the Institute of Radio Engineers, l 


February, 1925. 


current in the shunt at all frequencies. 
This would make it impossible to deter- 
mine the current in the circuit. 

But, where the actual values of the 
current are not needed, as in compari- 
sons, and in the method referred to here, 
it will be found that the relation between 
the currents in the meter and shunt will 
remain the same, at the same frequency 
no matter what the total current in the 
circuit may be. In comparison measure- 
ments, therefore, no harm will come 
from shunting the meter if the com- 
parison is made at a constant frequency. 

As a result of this new information 
about losses in condensers, it should fol- 
low that a great part of the myriad 
radio fans will have to revise their ideas 
about “low-loss.” The low-loss idea is 
a very good one, for it is upon the re- 


524 
duction of losses in radio circuits that 
efficient operation depends. It is about 
time, however, that the radio experi- 
menter should learn that low-loss in a 
condenser does not necessarily mean 
metal end-plates. There are other fac- 
tors to be considered, and it will be 
found that many of the metal end-plate 
condensers have higher resistances than 
some condensers with molded end-plates. 
It must not be forgotten that, if we 
assume other things to be equal, dielec- 
tric losses in molded end-plates decrease 
as the frequency increases (or as the 
wavelength decreases) while eddy-cur- 
rents in metal end-plates increase. The 
effect of the end plates in either case 
is very small, so that it will be far bet- 
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ter to concentrate our attention on the 


plates themselves, and forget the end- 
plates, except as a last refinement. 

Then too, the amateur should be cau- 
tioned against attempts to make compari- 
sons of condensers when they are con- 
nected in actual tuning circuits. 

If one were to replace a relatively 
good condenser in his tuning circuit with 
one that is relatively poor, it is doubtful 
whether he could notice any difference 
in operation without exercising his im- 
agination considerably. 

The differences in the resistances of 
nearly all the condensers on the marke: 
are very slight. Furthermore, a change 
of say, a tenth of an ohm, more or less, 
in the resistance of the condenser mean: 


| 
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AN EFFICIENT CONDENSER WITH DIELECTRIC END PLATES 


Ficure 3: 


This type differs in gencral construction from the one shown in Figure 


2; it ts, nevertheless, a remarkably efficient piece of apparatus. It employs two en 
plates of triangular pieces of dielectric material. 
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FOUR STANDARD MAKES OF VARIABLE CONDENSERS 


Ficure 4: 
however, of different capacities. 


Here are some efficient makes of variable condensers 
It ts almost impossible 


all of them, 
to devise a means for 


testing and comparing condensers of different size capacities, as the physical dimen- 


sions as well as the capacity have 


a dircct effect on the resistance at various 


frequenctes. 


a change of only two percent in the total 
resistance of the tuning circuit, if we 
‘assume that the resistance of the coil 
is 5 ohms. The comparison generally 
shows up worse than this, for coil re- 
sistances often run up as high as 30 or 
40 ohms. Another convincing argument 
has been found in the fact that the 


power output of the headphones has to 


increase ten times before the human ear 
can detect the increase. It becomes clear 
from this fact that the human ear can 
not be relied upon for such discrimina- 
tions. 

This recent study of condensers has 


brought to attention the following seven 


considerations, among others: 

1: It is a fallacy to believe that all 
the losses in condensers are those in the 
dielectric material. Other causes of re- 
sistance are skin-effect in the plates, and 
eddy-current losses in metal end-plates 
and metallic structures. 

2: Metal end-plates may introduce 
losses in condensers by reason of eddy- 
currents which may be in excess of 
dielectric losses in end-plates of insu- 
lating material. 

3: In any event, the losses in the end- 
p'ates are only a small proportion of the 


total losses in the condenser. The great- 
est part of the loss lies in the plates 
themselves. This, of course, applies only 
at radio frequencies. 

4: The argument is often advanced 
that a metal framework and metal end- 
plates reduce body capacity. This is 
true, but they do it by reducing efficiency 
and increasing losses. Body capacity in 
a well-designed, low-resistance receiver 
should not be troublesome. 

5: The thinner the plates the less will 
be the skin-effect. Condenser plates 
should therefore be as thin as is con- 
sistent with mechanical strength. 

6: The resistance of nearly all the 
condensers on the market is small com- 
pared with the resistances of the coils 
generally used with them in tuning cir- 
cuits. As a rule the condenser losses 
represent less than ten percent of the 


total losses in the circuits. 


7: Do not be misled by advertisements 
which represent the resistance of con- 
densers to be zero or even as low as 
.l or .01 ohm at radio frequencies. The 
lowest resistance in a commercial con- 
denser now on the market is in the 
neighborhood of a half an ohm at 200 
meters. 


During the ensuing few months Popvutar Rapio will feature a serics of articles 
on condensers—beginning with an article on straight-line-frequency condensers by 
Herbert J. Harrics. | 
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A MODERN AND SCIENTIFIC GROUPING OF THE INSTRUMENTS 


The orchestra is placed at the opposite end of the studio from the microphone, and each 
instrument is located in the square (note how the squares are indicated by the letters and 
numerals on the walls) that tests have shown tnsure the best transmission in ensemble concerts. 


“The Oboe in 4-D” 


How science, which has vastly improved the transmit- 

ting circuit, is using the systems and charts of business 

for determining the exact locations before the micro- 
phone of each musician 


By THOMAS L. BAYARD 


HILE the child is growing from note of his increase in size. But the 

a tiny baby of a few pounds to grandmother or the aunt who sees him 

a strapping big boy of more than a hun- only at intervals of three or four months, 
dred pounds, the mother, who sees him is quick to observe the change in size, 
every day, is scarcely conscious of his and the increased dexterity with which he 
increase in size from month to month, uses his body and powers of expression. 
and realizes that he is growing rather Most of the radio listeners are like the 
by observing his change in moods and mother who lives with her child every day 
expressions than by making particular and who fails to note the weekly growth 
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. . and improvement. After one acquires a 


radio set and gets a taste of the fascina- 
tion of listening to the radio programs, 
he usually hears them more or less regu- 
larly; it is seldom that a confirmed fan 
will forsake his set for a time and turn 
a deaf ear to all radio programs for a 
long period of months. As a conse- 
quence he cannot readily compare to- 
day’s program with the one three or six 
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months ago, and he seldom realizes to the 
full the extent of improvement in radio 
transmission that is made in a year’s 
time. o 

This improvement is strikingly re- 
vealed by two charts made by A. G. 


_ Popcke, an engineer attached to the staff 


of station KDKA, showing the proper 
position of orchestra instruments in a 
broadcasting studio now and two years 
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THE OLD “HUDDLE” METHOD OF GROUPING MUSICIANS 


Because of imperfections in the transmitting circuit, which prevented much amplification 
of sound between the microphone and the transmitting set, the orchestra used to be crowded 


together—a system which gave improper tonal values to the various instruments. 


Compare 


this group with the one illustrated on page 530 
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ago. Mr. Popcke is a musician in addi- 
tion to being an electrical engineer, and 
he checks the program daily to learn how 
different groupings of instruments affect 
the blending and tonal quality of the 
orchestra and band selections. 

Two years ago the imperfections of the 
best transmission sets then in use made 
it necessary to group the orchestra instru- 
ments as close to the microphone as pos- 
sible. The nearest instruments were two 
feet away, and the farthest often of ne- 
cessity would be eight and ten feet away 
—four and five times the distance from 
the microphone to the nearest of the in- 
struments. This made the nearest in- 
struments sound much louder propor- 
tionately than the instruments farther 
away, as the strength with which a voice 
or musical instrument is recorded by a 
microphone diminishes very rapidly as 
the music moves away from the micro- 
phone. This wide difference in the 
strength registered by the various instru- 
ments threw out of balance the orchestral 
unity which had been developed by a 
long line of musicians through decades 
of study and practice in writing music 
scores for the orchestra. 

It was realized that it would help some 
by placing nearest the microphone the 
instruments the tones of which possessed 
the least strength and carrying power, 
and Mr. Popcke set about to determine 
which these should be. He had been 
interested in this world’s pioneer broad- 
casting station from its early davs, when 
he had asked to pass on the talking ma- 
chine records that were broadcast on 
some of the first programs and deter- 
mine which ones would transmit well. 
Musical ensembles of which he was a 
member also had furnished music for 
some of the early programs. 

As the result of his tests, the string 
instruments of the orchestra were placed 
nearest the microphone, the wood winds 
next, and the brass wind and percussion 
instruments farthest away. This order 
is still employed generally in the studios. 

While proper arrangement helped 
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some in regaining the desired balance 
for a band or orchestra, the results still 
were not entirely pleasing to, the radio 
audience, which was constantly growing 
more and more critical of the radio pro- 
gram as the novelty of it began to wear 
off; people had begun to demand of the 
radio the degree of perfection asked in 
the other things they used every day. 

The studio directors were prevented, 
by limitations of the early transmitting 
circuits, from moving the orchestra plav- 
ers back from the microphone and thus 
narrowing the difference between the 
nearest and the farthest instruments. 
The microphone of today gives off prac- 
tically no noise, even when maximum 
practical amplification is applied, but those 
of the early broadcasting day, due to im- 
perfections of the transmitting circuit, 
gave off a sputtering or “frying” noise. 
This noise was increased in volume as 
the tones were passed along the transmit- 
ting wires and through .he vacuum tubes 
that amplified them before they were 
broadcast on the ether waves. 

In order to keep down this “ground 
tone,” as the engineers call it, and to pre- 
vent it from being broadcast with the 
music, the music was amplified as little 
as possible between the microphone and 
the antenna. To accomplish this, the 
radio people endeavored to have the mu- 
sical tones strike the microphone with 
as much strength as possible, so that the 
volume of these tones would be consider- 
ably above that of the sputtering noise, 
and so that great amplification would not 
be necessary. This meant that the in- 
struments were placed as close to the 
microphone as the players could con- 
veniently sit. 

As the transmitting circuit was re- 
fined, the sputtering noises were elimi- 
nated from the microphone and it be- 
came possible to increase greatly the am- 
plification of the tones picked up by the 
microphone. This refinement has made 
such progress that today it is possible to 
group an orchestra from fifteen to thirty 
feet from a microphone, so that no in- 
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HOW THE ARRANGEMENT OF THE PLAYERS HAS BEEN 
REDUCED TO A SYSTEM 


Just where each soloist or each musician in an ensemble combination should be located in 
relation to the microphone has been reduced to the formula expressed in this chart, which 
has been designed for the practical guidance of the studio manager. The exact position 
of the oboe player in an orchestra, for example, is shown to be 4-D; of the cornet, 6-E. 
The distance figures show the tendency to move all artists away from the microphone. 
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strument is more than twice as far from 
the microphone as another. 

In the charts shown on page 527 and 
below on this page, made by Mr. Popcke, 
the one used two years ago to indicate 
the proper positions of the orchestra in- 
struments shows all the instruments hud- 
dled together in a third of the studio 
nearest the microphone, while the chart 
that shows present positions shows the 
instruments grouped in the half of the 
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studio farthest from the microphone. 
The floor at the KDKA studio from 


which most of the musical programs are 


broadcast is divided into imaginary 
squares three feet wide and four feet 
deep, this being the usual amount of 
space required for each musician. The 
squares are indicated by letters placed 
during certain programs on two opposite 
walls and numbers placed on the other 
two walls of the studio. The instru- 
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THE MODERN SYSTEM OF GROUPING THE MUSICIANS 


Note that the microphone is at one end of the studio and the orchestra is scattered about the 
far end. This arrangement is now possible because of the improvements made tn the trans- 
mitting circuit, which fermits the sound to be greatly amplified without loss of quality. 
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From a photograph made for POPULAR RADIO 


THE DISTANCE FROM FHE MICROPHONE DETERMINES THE QUALITY 
OF TRANSMISSION OF SINGING 
The position of the singer before the microphone varies with the power and aain of the 
voice; a soprano with a strong voice may stand ten or twelve feet away, and the piano may 
be as much farther away as necessary to attain a proper balance. 


ments are moved from one square to an- 
other between programs, and sometimes 
between selections of the same program, 
to see just which locations are giving the 
best tone effects. 

In one of the Westinghouse Saturday 
night band programs (which are relayed 
in London by the station’s international 
short wave relay system), it was found 
that on the first selection the tuba was 
too loud for the rest of the instruments. 
The tuba was about seventeen feet from 
the microphone, while the instruments 
nearest the microphone, the first clarinets, 
oboe and bassoon, were fiftcen or six- 
teen feet distant. In playing later selec- 
tions the tuba was moved back to the 
twenty-four foot position, and as it still 
was somewhat too loud for proper blend- 
ing of the band instruments, the bell of 
the instrument finally was turned away 
from the microphone before the desired 
results were obtained. 

During this program, the cornets and 


baritone were in the square twenty-four 
feet from the microphone, while the sec- 
ond clarinets, flute, drums and horns 
were situated between the nearest instru- 
ments and the brasses in the rear. The 
drums were placed well up towards the 
front row, because much of the band 
music is rhythmic and requires that the 
sounds of the drums be prominent to 
give it proper effect. This in general is 
the arrangement used in the KDKA 
studios. 

When orchestra music is broadcast, 
the violins and cellos are placed nearest 
the microphone, with the oboe, clarinets, 
flute and the bass next, and the cornets 
and drums in the rear. 

The arrangement is varied, however, 
as some selections will require that the 
cornets or drums be as close to the micro- 
phone as are the string instruments. 
When a string or wood wind instrument 
has a solo part, the player moves to a 
point between the microphone and the 
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front row of players, when possible to do 
so without causing too much confusion in 
the studio. The brass instruments with 
their greater penetration are usually 
heard well in solo parts when they re- 
main in place. Sometimes, however, the 
brass instruments must be moved closer 
to the microphone, as when “The Lost 
Chord” is played as a cornet solo. In 
this selection, there is a full harmony 
swelling to a climax at the end which 
sometimes buries the cornet part unless 
the cornetist takes advantage of position 
and moves between band and micro- 
phone. “The Rosary” is another selec- 
tion of the same kind. In a selection like 
Schubert’s “Serenade,” however, the ac- 
companiment is less prominent and no 
change in the cornet soloist’s position is 
necessary. 

The distance a singer should stand 
from the microphone depends upon the 
strength and pitch of the voice. In gen- 
eral a bass or baritone should stand 
nearer the microphone than other sing- 
ers, as the lower vibrations of the bass 
voice do not make the same impressions 
on the microphone as are made by the 
higher vibrations of the other types of 
voices. The contralto voice may usually 
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be placed farther from the microphone 
than the bass, the tenor next and the 
soprano farthest away. Actual strength 
of voice must also be considered. 

Not all sopranos, however, should 
stand exactly the same distance from the 
microphone, nor at the same position in 
relation to the piano. In general, the 
piano for solo work should be placed 
fifteen to twenty feet, with the piano 
opened. For vocal solos the orchestra. 
when orchestra accompaniment is used, 
is placed at its usual position, with the 
singer ten to fifteen feet, depending on 
the type and strength of voice. When 
piano accompaniment is used, the piano 
is usually placed at a distance of fifteen 
feet. 

Mr. Popcke has worked out a guide 
for the studio directors to use in placing 
soloists and ensemble combinations dur- 
ing the broadcasting. This guide shows 
the floor plan of the studio, and also a 
chart that gives the exact distance of the 
various positions, 4-B, 6-C, and so on, 
from the microphone. Tables that give 
the approximate location for the various 
type of voices and instruments, both in 
solo work and orchestra or band selec- 
tions, are included. 
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A SET THAT OPERATES ON 110 VOLTS AC 


A five-tube set that uses no batterics is the accomplishment of Rutledge Mayo of 

New York, in ‘this receiver equipped with McCullough AC vacuum tubes. 

small step-down transformer supplices current to the heaters which replace the 
ordinary filaments, while a two-tube rectifier supplies the plate voltage. 


From a photograph made for POPULAR Rapio T 


A STRAIGHTLINE-FREQUENCY AUDIO AMPLIFIER 


The reststance-coupled amplifier (such as pictured above in a laboratory set-up) should 

amplify all frequencies alike without choice—if it is properly designed. This type of 

amplifier is one of the popular types now in use by fans and experimenters for obtaining 
musical quality. 


“Truthful Reproduction’ 
How to Get It from Your Set 


Practical pointers for radio fans who want to 
know what causes the faults in radio reception 
and how to get rid of them 


By PAUL GODLEY 


FOCHE equipment in all of the major 

broadcasting stations of the coun- 
try and in most of the minor stations, 
has been designed and installed by large 
manufacturing organizations who have a 
considerable staff of carefully selected 
engineers. These men are constantly 
busy in an effort to improve the quality 
of transmission. In the case of the major 
stations—those stations about which we 
read the most and to which we listen the 
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most—new developments are being con- 
tinually put to work, with the result that 
a tremendous improvement in quality, 
shading and expression has been brought 
about in a comparatively short period of 
time. As compared to the state of af- 
fairs a year ago, practice in these stations 
is rapidly approaching perfection. 

It must be apparent to anyone that to 
make this improvement at the broadcast- 
ing station fully effective it is also neces- 
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sary to insure that the detecting, amplify- 
ing and reproducing equipment of the 
receiving set, in the home, is capable of 
delivering sounds which have not been 
slighted, distorted or which have lost 
their original studio values. 

It is a regrettable fact that practically 
none of the equipment offered to the 
American public during the season of 
1924-5 fulfills these requirements. As a 
matter of fact, of the one hundred and 
thirty or more nationally known manu- 
facturers of radio receiving equipment 
over one hundred may be tabulated as 
offering equipment wherein the amplify- 
ing units at least were patterned after 
designs developed during the World War 
period for the reception of radio dot and 
dash signals. On this account at least, 
it is unfortunate that the method of re- 
producing radio-telegraphic and radio- 
telephonic signals is so nearly identical. 

The marvel of taking vocal and musical 
sounds right out of the air has, of course, 
been the big thing in the minds of the 
public—has been the thing which has 
created tremendous markets for radio 
equipment. These markets in turn have 
tempted the manufacturer to put off just 
a little while longer the refinements with 
which his receiving equipment must 
eventually be supplied. To become per- 
manent, radio must become truly mu- 
sical. 

In reviewing the development of the 
last four years the most surprising thing 
encountered is that up until the past 
summer only four or five manufacturers 
seem to have grasped the importance of 
this fact. 

In order that the high-class modulation 
of the present day may be reproduced at 
the receiving end with complete success 
the receiving equipment must properly 
perform three functions: 


(1) Detection; wherein the radio “car- 
rier wave” is rectified so as to leave in 
the “out-put” circuit of the detector pul- 
sating currents capable of transformation 
into sound. 


(2) Amplification; wherein the sound 
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currents are enlarged to the point where 
sufhcient power is available for the opera- 
tion of a loudspeaker. 

(3) Reproduction; wherein the elec- 
trical energy in the form of sound cur- 
rents is transformed in the speaker into 
mechanical energy thus Procuciie sound 
waves in the air. 


The requirements of detection are not 
difficult to supply. Perhaps the most 
common cause of fault in the detector 
circuit is that of a noisy grid-leak. 

The grid-leak is used by manufacturers 
universally. It consists of a very small 
unit of high resistance—two to five mil- 
lion ohms. Generally, it is constructed by 
coating a tiny piece of hot-pressed card 
with a delicate layer of carbon or graph- 
ite in liquid form. The delicacy of the 
device is such that, too often, changes in 
temperature and humidity subject it to 
abuse. Eventually the carbon film upon 
the card is partially ruptured, whereupon 
the resistance of the unit is continually 
changing. The result is a continual 
change of current flow in the input cir- 
cuit of the detector and certain scratch- 
ing or hissing sounds not unlike the 
scratch of a phonograph needle. The 
ready cure is the substitution of another 
grid-leak which may or may not continue 
to function indefinitely. 

The proper cure for trouble of thi- 
character is the use of a grid-leak that is 
now coming into the market, and which 
has a very finely drawn filament of car- 
bon and which should remain constant 
once and for all. 

In regenerative receivers detector ac- 
tion is frequently distorted by the opera- 
tion of the receiver circuits too near to 
the unstable condition. Proper adjust- 
ment is, of course, possible, but an un- 
satisfactory adjustment is so easily se- 
cured by the novice that receivers where- 
in a control over the regeneration is pro- 
vided have come into disfavor. 

Various types of receivers utilizing 
what may be called “controlled” regen- 
eration together with amplification of the 
signal prior to detection have replaced the 
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THE STATIC CHARACTERISTICS OF AN AMPLIFIER TUBE 
This chart shows the change in plate current, in a vacuum tube when used as an amplifier, 
corresponding to varying grid vollages, for a given plate voltage of 135 volts. Amplifier 
tubes work best along the straight portion of the curve, but the free grid potential must be 
kept slightly negative so that the incoming impulses will not swing too far in a positive 
direction and cause overloading and distortion. 
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regenerative receiver. If the automatic 
control of regeneration has been care- 
fully worked out, distortion due to re- 
generative action prior to and during de- 
tection is usually negligible. However, 
another difficulty which mainly concerns 
the reception of good music from near- 
by stations creeps in, i.e: the overloading 
of the detector with its consequent dis- 
tortion. 

A moment’s study of the characteristic 
curve of a three-element vacuum tube 
detector will serve to illuminate this 
point. 

The wide variation in voltages which 
may be supplied to the grid of a de- 
tector tube by the radio amplifier tubes 
runs operation over into the flat portions 
of the curve. A uniform variation of 
plate current for variation of grid volt- 
age cannot take place under these cir- 
cumstances, and a muddled flatness of all 
tones results. Here, some sort of con- 
trol over signal volume prior to ampli- 
fication and detection is the obvious re- 
quirement. In antenna types of receiv- 
ers a variable coupling transformer in- 
serted between the antenna and radio 
amplifier tubes serves the purpose. In 
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loop type receivers, the position of the 
loop may be varied to determine the re- 
quired amount of energy pick-up. Lack- 
ing either of these arrangements, the only 
recourse is to utilize a very small antenna 
for local reception in order that the de- 
tector tube may not be overloaded. 

That portion of a radio receiver known 
as the audio amplifier is made up of (1) 
the amplifier tubes and (2) the inter- 
tube voltage-step-up transformers to- 
gether with appropriate circuits. 

In present practice the amplifier tubes 
differ in no essential particular from the 
detector tubes. The tubes now supplied 
perform one function as well as the 
other in properly arranged circuits. If 
the tube is that type that has the thori- 
ated filament, it is subject to a failing 
which has at once puzzled and annoyed 
thousands of radio fans. These tubes 
usually have a filament of tungsten which 
has been impregnated with thorium. 
Thorium is a metal which gives up its 
electrons freely. When the filaments 
are burned at too great brilliancy, or 
when the plate battery voltages are car- 
ried too high, the supply of electrons in- 
herent to the thorium is rapidly ex- 
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THE STATIC CURVE FOR A DETECTOR TUBE 


This chart gives the change in plate current for variations in grid voltage of a detector tube, 
when used with 20 volts oR gr battery. The detector operates efficiently when the lower 
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FREQUENCY- CYCLES PER SECOND 
THE CURVE FOR VOLTAGE AMPLIFICATION AT VARIOUS FREQUENCIES 


This chart shows the steep cut-off in amplification at low frequencies. 
is practically a straight line from 500 cycles to 5,000 cycles 


amplification has decreased by roughly 10 


decreased to less than 50 percent of the amplification at 1,000 cycles. 
below 150 cycles are not amplified to the same strength as those of 500 cycles or more. 


Notice that the curve 
r second, but at 150 cycles the 
0 cycles the amplification has 
This means that m 
n 
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this way, the low tones are missed in the music that is produced. The curve shown is for a 
transformer that is slightly below the average of those produced today. A few transformers 
now on the market have a much better low-frequency curve than that shown here. 


hausted and the tube becomes a “dud.” 

It is the rule to find one or more 
“duds” in a receiving set which has been 
in operation a few weeks. A lower- 
ing of the emission of the filament re- 
sults in tone souring. 

Radio receivers wherein grid biasing 
batteries (known as C batteries) are con- 
nected are found to give the least trou- 
ble on this account. The loss of emission 
on the part of the tube is more often 
than not caused by the burning of the 
tube filament at too great brilliancy. If 
no filament voltage meter is built into 
the set it is best to operate the tubes 
somewhat below that point where maxi- 
mum response is had than on or above 
that point. 

“Dud” tubes may be reactified by the 
proper treatment. However, so many 
novices have destroyed tubes in an at- 
tempt at reactivation that no account of 
the method will be given. Nearly every 
dealer in radio supplies has, or should 


have, equipment designed especially for 
this work, and is generally glad to per- 
form the service at a trifling cost. 

By far the greatest shortcoming of the 
radio receiver with respect to true tone 
reproduction is apt to lie in its lack of 
inter-tube transformers having what is 
known as straight-line frequency char- 
acteristics—a transformer which is ca- 
pable of handling in exactly the same 
manner tone currents of every frequency 
within the musical scale. If quality of 
tone is desired particular attention should 
be given to this point, either in the selec- 
tion of the complete receiver or in the 
selection of the audio transformers for 
a receiver under construction. 

Nearly all the transformers offered up 
until the past summer have been so de- 
signed as to seriously slight tones that 
begin at an octave below middle C on 
the musical scale, while in many cases no 
sign of operation on tones two octaves 
below middle C is apparent. This re- 
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A TRANSFORMER THAT AMPLIFIES LOW 
TONES AS WELL AS HIGH TONES 


A receiver should incorporate in it one of the more 

modern makes of transformers, of rather large size, 

so that more amplification will be obtained at the 

lower frequencies. This will result in more ‘‘life- 
like” reproduction. 


sults in the tin-pan music so closely iden- 
tied with radio in the minds of many 
people. A musical rendition is seldom 
properly rounded out when it is lacking 
in the base tones, and certain it is that 
lacking them, the reproduction of Ameri- 
ca’s most famous organ sounds for all 
the world like an accordion. 


It is the habit of manufacturers of 
amplifier transformers to publish curves 
showing the amplification characteristics 
of their transformers. With perhaps 
one exception these determinations have 
not given any information with respect 
to tones more than ten full notes below 
‘middle C. The assumption is that suit- 
able equipment for measurements at the 
lower frequencies has not been available 
to them. In any case, reliable informa- 
tion has heretofore been lacking, and un- 
scrupulous manufacturers have been 
known to “fake” transformer curves for 
the lower tones. Transformer designs to 
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accommodate the low tones as readily as 
the higher ones call for large values of in- 
ductance in the primary windings—thir- 
ty-five henrys and upwards. The aver- 
age of the past is less than one third this 
figure. Large primary inductance values 
mean a larger number of primary turns, 
or a larger amount of the proper grade 
of core iron, or both. This may mean 
a larger transformer throughout, the de- 
velopments of some of the larger elec- 
trical companies in the way of special 
steels show promise of securing trans- 
formers with the required characteristics 
of a size even smaller than those used 
at present. The practice of “doctoring” 
an audio amplifier circuit with condens- 
ers and resistances across primary and 
secondary of the transformers in order 
to secure a sweetening of the tone is a 
poor subterfuge to be guarded against 
in selecting or constructing the receiver. 


Set builders in the past have been 
much puzzled concerning the proper ratio 
of primary turns to secondary turns in 
the transformer. Carefully designed 
transformers seem to indicate that a ratio 
of 3.5 to 1 insures the most satisfactory 
all-around results, and manufacturers 
have come to accept this as standard. 
This does not mean that all transformers 
having this ratio possess good charac- 
teristics. The safe procedure lies in the 
careful scrutiny of transformer specifi- 
cations. If they are in the least hazy 
concerning tones below one hundred 
cycles, look elsewhere. 


Because of a rapidly growing de- 
mand for full-toned reproduction, what 
is commonly known as the resistance- 
coupled amplifier circuit has become very 
popular with set builders during the past 
season. Regardless of tone frequency 
the resistance-coupled amplifier shows 
uniform action. It possesses true 
straight-line frequency characteristics. 
It has not been adopted by set manufac- 
turers because of certain inherent dis- 
advantages. The amplification per tube 
is not as great, as it is usually necessary 
to use three tubes to secure the same 
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tone volume as may be secured with 
two where transformer-coupled circuits 
are used. Also, higher values of plate 
voltage are required. On the other hand 
the quality of tone which it provides 
leaves little to be desired and on this 
account it can be highly recommended. 

With radio listeners it 1s the all too 
common practice to try for the greatest 
possible volume of tone from the radio 
set, and receivers as manufactured 
show a marked decrease in the quality of 
tone when put through such exercises. 
Perhaps this is due mainly to the un- 
satisfactory characteristics of the average 
inter-tube transformer, but it has been 
observed that in a great number of cases 
the difficulty arises through another 
cause. Reference to the characteristic 
curve of a tube such as used in the am- 
plifiers .at the transmitter will show that 
changes in the current of the plate circuit 
are approximately directly proportional 
to the changes in grid voltage. On the 
other hand, the curve of the detector tube 
shows that variation in plate current is 
approximately as the square of grid volt- 
age variation. 

Thus, when the volume of tone is 
double in the transmitter studio the 
modulation of the transmitter and the 
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voltages at the receiver are doubled. 
With a doubling of the voltages on the 
grid of the detector tube there comes, 
however, a quadrupling of current 
change in the plate circuit of the de- 
tector. This brings about a great in- 
crease in the loads thrown upon the am- 
plifier circuits. 

Upon attempting to produce great vol- 
ume with the ordinary receiver consid- 
erable overloading with its consequent 
flattening of tone results. This is an 
experience which owners of dry-cell tube 
sets may expect to encounter frequently. 
With such sets tubes of larger capacity 
are required in the second stage of the 
amplifier. Regardless of the type of set 
or tube, where greater than moderate 
volume of tone is required tubes of 
larger capacity will have to be used if 
tonal quality is to be preserved. Accom- 
modation for such may either be built into 
the set, or a special amplifier may be 
annexed to the receiver. 

_ (To insure that one’s receiver is capable of produc- 
ing real music requires precaution. hought given to 
the matter cannot but prove of lasting satisfaction. 
Of course, having seen to the capabilities of the re- 
ceiver, one could scarce afford to make an unsatis- 
factory choice of the loudspeaker. It may be se- 
lected by actual comparison when connected to the 
favorite receiver, but even in this way many have 
been led astray. For these reasons a discussion of 
the characteristics of various types of reproducers 


by Mr. Godley will appear in a forthcoming issue. ) 
—EpitTor 


Pacific & Atlantic 
Bartholomew Molinairi of San Francisco (6AWT), is the first radio amateur in 


this country to communicate with French Indo-China. 


His signals have been 


heard in nearly every quarter of the globe. 
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This method sends photographs over an ordinary, commercial telephone line, without physical | 
attachments to the instrument. The complete recewer is shown above; the cylinder with the 
received photograph ts visible at the right. | 


A NEW METHOD OF TRANSMITTING 


Pictures by Telephone—or Radio 


One of the most important uses of the new instrument, 
the photo-electric cell—described in POPULAR RADIO 
last month—is in the transmission of photographs or 
other pictures by radio or by land wire. The new 
Phono-Photo method for accomplishing this involves 
several new principles. It is described in this article. 


BY EDMUND H. HANSEN 


the newspapers as well as the requires a ruggedness in construction 
magazines have called attention to the and a simplicity in operation. This 1s 
different methods of photo transmission best exemplified by the telephone, 
and the great strides that have been which is a machine capable of handling 
made in the development of “‘pictures by the most minute electrical currents and 
radio.” While to a large extent the de- constructed to stand the rough handling 
velopments of even such carly experi- and abuse of everyone. It was with 
menters as Korn and Belin are ante- these virtues in view that the phono- 
dated by others, the fact remains that, photo method of transmitting pictures 
like Marconi, the commercial applica- was developed over two years ago. The 
tion has followed their efforts. Until fact that one of the best known methods 
such a time as development warrants has adapted certain of its features fof 
common usage, the transmission of both its own is the biggest recommendation 


URING the past two or three years transmitting and receiving apparatus 
photographs and television will be of but of its merit. | 


momentary concern to the general In all the methods that are being 
public. applied commercially today there aff 
To be commercially practical the three major operations performed. 
540 


PICTURES BY TELEPHONE—OR RADIO 


First, the conversion of the light values 
of the photograph into electricity; 
second, the transmission of these im- 
pulses, and third, the conversion of the 
„electrical impulses back into light so 
that a recofd may be properly made. 

The fir and second operations are 
practically distortionless in all methods, 
and it is mainly in the third that suffi- 
cient distortion occurs to prevent ac- 
curate reproduction. 

Unlike audible reproduction the eye 
demands one hundred percen: ceificiency 
and is not satisfied with less. In radio 
broadcasting slight static and extrane- 
ous noises are passed unnoticed, but in 
the transmission of photographs all 
flaws and blemishes form a permanent 
record. In converting electricity back 
into light either electro-mechanical or 
electro-chemical means are employed. 

In the electro-mechanical methods, 
the Blondell oscillograph of the Belin 
method, the light valve of the American 
Telephone and Telegraph Company and 
the pneumatic oscillograph of C. Francis 
Jenkins are the better known. The 
Telepix method is the only one that 
uses electro-chemical means of conver- 
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sion in commercial use today. It is a 
well known law of physics that in the 
operation of conversion certain losses 
take place, and the simplifying of any 
function by eliminating these losses will 
tend to a more perfect machine. 

In the phono-photo method of telo- 
photography there are only two opera- 
tions; the conversion of light into elec- 
tricity, and the transmission thereof. 

For recording, special, gas-filled tubes 
are utilized. The received current flows 
in these tubes, which give varying actinic 
values for reproduction. Two types are 
used; in one there is an actual change in 
the quantity of the light, and in the 
second a light of varying spectrum value 
is obtained. In short, the wavelength 
of the light varies as the frequency of 
the incoming picture signal. As re- 
cording film is made for its greatest 
sensitivity at the white a change from 
white to red would be the same as vary- 
ing a quantity of white light. 

In the circuit used for wire work it 
will be seen that a constant frequency 1s 
ordinanly employed, although both 
var\ ing and constant-frequency methods 
can be used for radio and wire trans- 
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THE COMPLETE TRANSMITTING APPARATUS 
A moving light-pencil passes over the picture to be transmitted and is reflected into a photo- 


e'ectric cell. 


The current from this varies with the intensity of the light reflected, thus corre- 


sponding to the lights and shades of the picture. 
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TRANSMITTED BY THE PHONO-PHOTO METHO 

The intensity of the light-ray emitted by the receiver is varied by the electric signals sent over 

the wire, thus producing varied light and shade on the sensitive photographic film. A photo- 

graph of this size can be sent and recetved in less than two minutes, less than the time of a 
long-distance call. 


mission. This constant frequency is 
modulated in accordance with the vary- 
ing density of the film by means of a 
photoelectric cell. There are two differ- 
ent methods of exploring; both film and 
flat plates may be analyzed. The 
flexible film is wrapped around a glass 
cylinder which is rotated and a spiral 
forward movement results. In working 
from a flat surface a special mirror 
mounting is used for the lateral move- 
ment and the plate is moved up or down 
at a synchronous interval a small 
fraction of an inch. 
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The photoelectric cell is of a special 
type and is capable of a frequency change 
of ten thousand per second. This 
permits transmission of a 5 by 7 inch 
photograph in two minutes or- less. 
This is approximately four times as 
fast as any other known method. 
Working directly from the negative is. 
of great advantage in newspaper work. 
In two of the other methods now in 
use, from two to four hours are required 
for the preparation of special trans- 
mitting cylinders. 

In transmitting the picture, consider- 


PICTURES BY TELEPHONE—OR RADIO 


ation is given to the type of communi- 
cation available. In the case of radio, 
the varying frequency has been found 
most desirable as this permits the same 
efficiency of the transmitter as when 
emitting straight C. W. telegraphic 
signals. In this case a special trans- 
former circuit varies the frequency of 
a master oscillator which in turn con- 
trols and varies in a similar manner the 
output of the power amplifier tubes. 
The transmitter is therefore varying its 
frequency in accordance with the differ- 
ent light values of the negative. As the 
mode of transmission is merely one 
dependent upon frequency alone the 
usual fading or swinging of signal 
strength does not mar the picture re- 
ceived. 

As already stated, the usual wire 
method employs a single frequency 
which is modulated by the photo-elec- 
tric cell. It has been found desirable to 
utilize standard telephone circuits with- 
out a physical attachment to either in- 
struments or lines and placing upon 
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AN ORDINARY TELEPHONE LINE 
MAY BE USED 


A special diaphragm conveys the picture-message 


io the telephone instrument. The message is trans- 
mitted just as a sound would he. 
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those lines merely sounds of usual in- 
tensity and pitch as of that of the 
human voice. This is accomplished by 
means of a special loudspeaker which 
talks a picture talk instead of the usual 
audible languages into the telephone 
microphone. ‘This passes over the lines 
in a regular manner and as in radio the 
results being dependent upon frequency 
alone, the varying signal strength of the 
line does not change the reproduction 
of the picture. 

In receiving, a special microphone is 
actuated by the air waves from the tele- 
phone receiver, and this is passed on to 
the glow tube circuit which performs 
two functions; that of modulation and 
that of amplification. 

The amplification is 
without cascade tubes. 


accomplished 
In the use of 


varying frequency a glow tube is used 
that changes the frequency of the light 


with the impressed electrical frequency. 
As there are no moving mechanical parts 
or chemical reaction, this method is 
without distortion and is capable of un- 
limited speed in producing light changes. 
The constant frequency method merely 
varies the quantity of light emitted by 
the glow tube. This takes place over 
one of two buttons placed inside the 
tube. In both cases the light is con- 
densed by lenses to a pin point and is 
photographed upon flat plates or film 
negatives. 

The synchronizing or timing of the 
transmitter and receiver is accomplished 
by independent “time beaters” at each 
station which control, through a local 
circuit, their respective machines by 
means of magnetic clutches. This in- 
sures much smoother operation than that 
accomplished by the usual slip clutch, 
and gives a steady motion. ‘This inde- 
pendent method is equally applicable to 
radio and wire and requires no special 
channel or impulse for correction pur- 
pose. 

The necessity for simplicity and rug- 
gedness is apparent from inventions in 
every day use, and the accomplishment 


of this in this method will undoubtedly 
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THE GLOW LAMP AT THE RECEIVING END 


The frequency of the light emitted by this lamp varies in accordance with the electric signal 
being received. The light-spot from the lamp is focussed on the sensitive photographic film 


by a lens. 


The Pi eae cylinder rotates in exact time with the cylinder at the sending 


station, thus reproducing the picture. 


go a long way to popularize the trans- 
mission of visual messages. Hereto- 
fore, great difficulty has been met in 
obtaining transmission service. With 
this system your desk telephone in 
New York, when connected to one in 
San Francisco, will transmit a five by 
seven photograph within the minimum 
toll-time limit of three minutes. This 
use of the telephone wires does not 
violate the contract clause against at- 
taching additional instruments to your 
telephone. The sound waves of this 
system are the same as the human voice 
except for the language. This is further 
proven by the fact that similar to our 
conversation which remains intelligible 
even though the strength varies a 
picture will be received even though 
similarily interfered with. Both are 
based upon frequency combinations 
rather than change in amplitude of vi- 
bration. 


With the increased efficiency of short 
waves and the fact that this method 
employs a standard type of telegraphic 
transmitter, business and private in- 
terests can control their own communi- 
cation medium. Machines for this sys- 
tem can be made for $500, and quantity 
production should lower this price still 
further. This would permit all business 
firms to own and operate their own 
machines. 

When using standard plates and film 
for transmission and reception no special 
preparations are necessary before trans- 
mitting. In fact, the corner drug store 
can do the photographic work for you 
while the local radio store would be 
sufficient to maintain the electrical 
equipment in good order. This will 
remove the transmission of pictures 
from the hands of research engineers 
and place it in the keeping of those to 
whom all inventions belong—everybody. 


When Your Set Won’t Work 


Were to start looking for the trouble; how to check up on the con- 
nections; how to locate and determine the nature of the disturbance—will 
be told, for the particular benefit of non-technical broadcast listeners, in 

| Porvucar Rapio for January. 


en, 


“What Set Shall I Buy?” 


ESS then a year ago there were only a very few ready-made 
sets on the market; today there are about 140, ranging 
from small and inexpensive crystal receivers, which sell for as 
low as four or five dollars, to elaborate superheterodynes that run 
into the hundreds. Those that have been approved by the 
PopuLaR Rapio LaBoraTory will be pictured each month until 
the series is completed. They will be accompanied by brief but 
specific data concerning them—as a helpful guide to the broadcast 
listener and to the prospective listener who is thinking of select- 
ing the receiver that will best meet his special needs as well as 
the limitations imposed by his purse. The data following each 
of the sets pictured in this series are the manufacturers own 
specifications and claims; they were obtained through a form of 
questionnaire sent to all manufacturers of receiving sets approved 
by PopucaR Rapio. 


The 4D Inverse Duplex 


MANUFACTURER'S NAME; David Grimes, Inc. Kinp oF Tuses For R. F.; UV-199 or C-299 

Move, NAME; 4D Inverse Duplex Detector Tuse; UV-199 or C-299 

NUMBER OF TUBES; four Aupio Tuses; UV-199 or C-299 

Type or TUNING; tuned-radio-frequency Tyre oF “A” Battery; dry cells, 414 volts 

Type oF DETECTOR; vacuum tube Type or “B” Battery; dry cells, 90 volts 

RANGE ON PHONEs; limit of atmospheric dis- Detector “B” VoLtaGe; 22% volts 
turbance WAVELENGTH RANGE; 165 to 600 meters 

RANGE ON LOUDSPEAKER; same NUMBER OF TUNING ContTROLS; three 

Cost CompLete; $160.00 “A” Battery Current Usep; % ampere 

ANTENNA RECOMMENDED; 80 feet “B” Battery Current Usep; 5 milliamperes 
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The Simplex SR-8 


MANUFACTURER’S NAME; Simplex Radio Co. 
Mope.; Type SR-8 

NUMBER OF TUBES: five 

Tyre oF TUNING; tuned-radio-frequency 
Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; coast to coast 

RANGE ON LOUDSPEAKER; COast to coast 
Cost; $65.00 without accessories 


ANTENNA RECOM MENDZD; 75 to 125 feet outdoor 


KIND OF TuBEs For R. F.; UV-201-a or similar 
type 


Detector Tuse; UV-20l-a or similar type 
Aupbio Tuses; UV-201l-a or similar type 
Type oF “A” BATTERY ; storage, 6 volts 


Tyre oF “B” Battery; storage or dry cells, 


90 volts 
Detector “B” Vo ttace; 22 to 45 volts 
WAVELENGTH Rance; 225 to 550 meters 
NUMBER OF TUNING CONTROLS; three 
“A” BATTERY CuRRENT Usen; 1.25 amperes 
“B” Battery CuRRENT Usep; 18 to 20 milli- 
amperes 


The Torodyne 


MANUFACTURER'S NAME; Ainsworth Radio Co. 
Move, NAME; Torodyne 

NUMBER OF TUBES; five 

Tyre oF TUNING; tuned-radio- frequency 

Type oF DETECTOR; vacuum tube 

RANGE ON PHONES; (not stated) 

RANGE ON LOUDSPEAKER: (not stated) 

Cost: $100.00 without accessories 

ANTENNA RECOMMENDED; outdoor 

Kinp oF TuBes For R. F.; UV-201-a or C-301-a 


Detector Tuse; UV-20l-a or C-30l-a 

Avupio Tuses: UV-201l-a or C-201-a 

Tyre oF “A” Battery; storage, 6 volts 

Tyre oF “D” Battesy; 90 volts 

Detector “B” Vottace; 22% volts 

WAVELENGTH RANGE; 220 to 550 meters 

NUMBER OF TUNING ContTROLS; three 

“A” Battery CuRRENT Usep; 114 amperes 

“B” Battery Current Usep: 15 to 30 milli- 
amperes 


_ 
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The Airway No. 61 


MANUFACTURERS NaMeE; Air Way Electrical 
Appliance Corp. 

MopDEL NUMBER; No. 61 

NUMBER OF TUBES; six 

TYPE OF TUNING; inductance 

Type oF DETECTOR; vacuum tube 

RANGE ON LoupsPEAKER; 3,000 miles 

Cost Complete; $98.50 

ANTENNA RECOMMENDED; Single wire, 75 to 
100 feet 

KIND OF TuBEs For R. F.: UV-20l-a, C-30l-a 


Detector Tuse; UV-201-a, C-30l-a or soft de- 
tector 

Avpio TuBEs; 14 ampere . 

Tyre or “A” Battery; storage cell 

Type oF “B” Battery; any type 

Detector “B” Vottace; 45 volts for 20l-a 
tubes 

WAVELENGTH RANGE; 185 to 550 meters 

NUMBER OF TUNING CONTROLS; two 

“A” BATTERY CurrENT Usep; 114 amperes 

“B” Battery CurrENT Usep; 17 milliamperes 


The Paragon 


MANUFACTURER'S NAME; Adams-Morgan Co., 
Inc. 

MopeL_; Type three 

NUMBER OF TUBES; three 

TYPE OF TUNING; capacity 

Type or DETECTOR; vacuum tube 

RANGE ON PHONES; (not stated) 

RANGE ON LOUDSPEAKER; (not stated) 

Cost: $48.50 (without accessories) 

ANTENNA RECOMMENDED; 100 feet, single wire 


KIND OF TuBES For R. F.; standard makes 
Detector TuBE; standard makes 

Aupblo TuBEs; standard makes 

Tyre or “A” BATTERY; standard makes 
Tyre or “B” Battery; standard makes 
Detector “B” VoLTAGE; 20 to 45 volts 
WAVELENGTH Rance; 200 to 580 meters 
NUMBER OF TUNING CONTROLS; one 

“A” BATTERY CURRENT USED; 34 ampere 

“B” Battery Current Usep; 10 milliamperes 


From a photograph made for PopULAR RADIO 


THE ANTENNA ON THE ROOF OF THE MIDDLE CAB OF THE LOCOMOTIVE 


It consists of a half-inch brass tubing, twenty-four feet long, supported by insulators mounted | 
on upright posts. -The antenna serves for transmission and reception alike. 


A NOVEL AND PRACTICAL USE OF 


Radio on Freight Engines 


How radiotelegraph and telephone equipment makes 
team-work possible between locomotives at the front 
and rear of a mile-long train. 


By AUSTIN C. LESCARBOURA 


ERE it not for radiotelegraph and 

telephone equipment, it would not 

be practical to operate electric locomotives 

for hauling the mile-long coal trains up 

the steep mountain grades of West Vir- 
ginia. 

When steam locomotives are employed 
in the haulage of a long coal train, the 
practice is to place one Mallet compound 
steam locomotive at the head of the train 
and two at the rear for pushing. Thus 
the train is pulled and pushed at the same 
time, so that no undue strain is placed 
on the couplings of the train. When the 
train is about to start, the engineers of 


the two rear locomotives open their throt- 
tles, ever so slightly, so as to place a 
pressure on the train from the rear. This 
serves to take up some of the slack be- 
tween cars. The front locomotive pushes 
back to take up the remaining slack, and 
then starts forward. Hence the front 
locomotive has the aid of the two rear 
locomotives, which have been pushing all 
the while and start moving the instant the 
front locomotive begins pulling. In ths 
manner the motive power is synchronized. 
Signals for stopping, as well as starting. 
are given by means of steam whistle 
blasts, which carry over the mountains 
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RADIO ON FREIGHT ENGINES 


and valleys and numerous tunnels of this 
picturesque road. 

When it came to operating the huge 
electric locomotives which replaced the 
steam giants, however, a serious problem 
arose in co-ordinating the tractive efforts 
of the units at the front and rear of the 
mile-long trains. First of all, the com- 
pressed-air whistles of electric locomo- 
tives do not carry as well as steam whis- 
tles. Secondly, it is poor practice and 
costly practice to apply forward pressure 
to the rear of the train before the train 
is ready to move. It cannot well be done 
with electricity ; that feature, truth to tell, 
is one of the few advantages of steam. 

The engineers who developed the elec- 
tric locomotives hit upon the idea of 
short-wave radiotelegraph and telephone 
equipment in the cabs of the front and 
rear locomotives. And so well has the 
radio equipment functioned that the elec- 
tric locomotives enjoy a marked superi- 
ority over the steam locomotives which 
they are replacing. 

The radio equipment of the world's 
largest electric locomotives makes use of 
the guiding effect of the neighboring 
power lines, overhead trolley and the 
rails. 

The transmitter and receiver are 
mounted in individual cabinets, placed one 
above the other, and mounted on the steel 
wall of the middle of the three sections 
comprising a complete electric locomotive. 
On the roof of the section that contains 
the radio equipment, along one side, is 
the antenna; it consists of a straight, 
twenty-four-foot length of one-half inch 
brass pipe, supported by porcelain insu- 
lators. The ground side is simply the 
frame of the locomotive. 

The transmitter consists of a short- 
wave oscillator modulated by a 500-cycle 
tube oscillator. The circuit employed is 
a straight Hartley, with the antenna cir- 
cuit coupled to the radio oscillator by 
means of a choke coil. There are two 
dials on the front panel of the transmit- 
ter, one controlling the antenna circuit 
and the other handling the oscillating cir- 
cuit wavelength. The antenna circuit is 
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brought into resonance with the oscillat- 
ing circuit by obtaining the highest read- 
ing on the hot-wire meter. The transmit- 
ter Operates over a wavelength of 110 to 
140 meters, while its continuous-wave 
train is modulated at audio-frequencies 
ranging from 200 to 1,000 cycles, ac- 
cording to conditions. 

The transmitter is rated as a 50-watt 
set. It employs three 50-watt tubes, one 
as the radio-frequency oscillator and two 
as modulators. Filament and plate cur- 
rents are supplied by storage battery and 
a motor-generator set. The three trans- 
mitter tubes are arranged in series, so 
far as their filaments are concerned, in 
order to operate on the 32-volt storage 
battery of the locomotive which is em- 
ployed for illumination purposes. The 
same 32-volt supply operates the motor- 
generator unit, which supplies the plate 
potential of 1,000 volts. 

The receiving set, contained in a cabi- 


From a photograph made for PopuLAR RADIO 


THE RADIO STATION IN THE CAB 
The radio telephone and telegraph transmitter and 
receiver, with the cabinet of the former opened up 
and the working parts pulled out for inspection. 


~The three 50-watt transmitting tubes are very 


much in evidence. — 


-. 
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net directly below the transmitter, is of 
the three-tube, regenerative type. It 
makes use of three 20l-a tubes, with two 
controls for tuning. The controls, when 
once set for the desired wavelength, are 
lockéd firmly in position. The same 
applies for the transmitter, since there 
is no object in constantly changing 
wavelengths. The receiving set has 
audio-frequency transformers tuned for 
a 500-cycle audio-frequency note, so as 
to produce the maximum signal strength 
on the normal 500-cycle modulation used 
in transmitting. 

The control equipment is placed in the 
front locomotive cab, within ready reach 
and hearing of engineer and so-called 
fireman. This control equipment con- 
sists of a box which contains the ingeni- 
ous switching and contact-making de- 
vices, with a pull cord and handle within 
reach of the locomotive crew, and a 
loudspeaker. 

To use the radio equipment as a radio 
telegraph transmitter, the fireman or the 
engineer steps over to the control equip- 
ment and pulls the pull cord ever so slight- 
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ly, which starts the motor-generator set, as 
well as lights the filaments of the trans- 
mitter tubes. Further pulling on the pull 
cord operates the modulator, which 
modulates the continuous-wave train and 
therefore sends a signal to the other elec- 
tric locomotive. Ordinarily, the radio- 
telegraph is used for simple signals rather 
than for intricate telegraph signalling. 
Obviously, just so long as the electric 
locomotive is in operation, the tubes of 
the receiving set are turned on, ready for 
signals at any time. 

When it comes to radiotelephoning, it 
is necessary for the member of the loco- 
motive crew to go to the transmitter set, 
which is provided with a microphone on 
the front panel. Also, a pair of ear- 
phones is plugged into the receiving set. 
A flip of a switch connects the radio- 
telephone arrangement, ready for talking. 

The radio equipment on the world's 
largest electric locomotives is a forerun- 
ner of a new day in railroad operation, 
when the train crews may keep in con- 
stant touch with other locomotives and 
with the train dispatchers. 


Kadel & Herbert 


HOW TO DISTINGUISH POSITIVE FROM 


NEGATIVE WIRES 


Dissolve some common table salt in a glass of water, and dip in the ends of the 
battery wires. Tiny bubbles will form about the negative tip. 


Kadel & Herbert 


THE ANTENNA OF THE RADIO 
LIGHTHOUSE AT DOVER, ENGLAND 


The old tower and revolving light can be seen to- 

gether with the new beam aerial, which is of the 

grid type. The energy radiated to any one spot is 

between thirty and forty times as much as can be 

obtained from a simple broadcasting antenna, using 
the same energy in the transmitter. 


A Radio Transmitter That 
Pierces Fog and Storm 


T° guide ships safely through the dense fogs that 
settle down on the English Channel and that make 
useless the ordinary type of lighthouse, a radio light- 
house that uses an application of the beam radio principle 
has been installed at South Foreland. 

A six-meter transmitter is used with an antenna so 
designed that practically all of the energy is radiated in 
a beam fifteen to twenty degrees wide. This antenna is 
slowly revolved and a different Morse letter is sent out 
for each point of the compass. 

On board the ship the navigator may hear as many as 
five letters. He chooses the loudest letter as giving the 
direction of the ship from the lighthouse: a chart gives 
the direction corresponding to the letter received. By 
taking various letters as the ship moves on, each giving 
him his new position in regard to the transmitter, he 
may calculate the correct course for the ship to follow. 

The receiving apparatus is so inexpensive and easy 
to operate that it is within reach of even the smallest 
boats. And in addition the Morse letters are sent out 
at a speed of only ten words a minute, so that only an 
elementary knowledge of the code is necessary to under- 
stand them. 
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The radiation curve: note how the 
beam narrows and becomes sharply 
directional. 


CONDUCTED BY LAURENCE M. CocKabDAy 


A Vacuum Tube as a Voltmeter 


List oF Parts: 


VT—Federal vacuum tube socket and UV- 
20l-a or C-301-a tube; 

Ri—Amperite filament resistance No. 1A, 
with mounting ; 

R2—Amsco potentiometer, 400 ohms: 

MA—Hoyt milliammeter, range 0 to 15 milli- 
amperes ; 

Baseboard, 7 inches by 9 inches; 11 Eby 
binding posts; 6 brass angles: 2 composi- 
tion strips, 1 inch by 7 inches, and 1 inch 
by 5 inches respectively; bus wire; sol- 
der; etc. 


THE peculiar characteristics of a vacuum 
tube make it adaptable to many more uses than 
is generally realized. One of the important 
ones is its use as a voltmeter for measuring 
all ordinary voltages, either direct or alter- 
nating current, from a fraction of one volt up 
to several hundred volts. 

Thus with an inexpensive voltmeter, prefer- 
ably one with a double range of say 0 to 10 
and 0 to 100, it 1s possible, by the use of a 
vacuum tube, connected as shown here, to use 
this meter for measuring voltages far above 
the range of the meter. Not only this, but 
alternating-current voltages may be measured 
even though the voltmeter available is a direct- 
current meter. 

The circuit described here also has other 
uses. For instance, it enables the experimenter 
to determine the characteristic curves of his 
vacuum tubes and it serves as a reliable tube 
tester. Still further uses will suggest them- 
selves to the experimenter after he has the 
circuit in operation a short time and becomes 
familiar with its operation. 

The action of the tube as a voltmeter is 
based on what is known as the “mu” of the 
vacuum tube. Any voltage properly connected 
in the grid circuit of the tube will prevent a 
much higher voltage in the plate circuit from 
being effective. If the tube used is a UV-201-a, 
with standard characteristics, a plate voltage 
of over 80 will be required to cause a current 


flow in the plate circuit, if the grid voltages 
(negative) are as much as 10 volts. The “mu” 
of the UV-20l-a tube is 8, therefore the plate 
voltage must be more than eight times the grid 
voltage if there is to be any plate current 
flow. 

Hence it is evident that we may measure an 
unknown voltage in the plate circuit if we have 
means available for measuring the grid voltage 
and for knowing when the plate current is O. 
For instance, if the battery “B” in Figure 1 1s 
of unknown voltage we can alter the voltage 
of battery “C” in the grid circuit until there 
is zero current flow in the plate circuit. At 
this point the two circuits are said to be bal- 
anced and their voltage ratio is equal to “mu” 
of the tube, which is approximately 8, in the 
case of a UV-201l-a tube. Therefore, the un- 
known plate voltage is figured by multiplying 
the grid voltage by the “mu” of the tube, 8. 

This is the theory of the measurements. 
However, in actual practice conditions are 
slightly different. It is impracticable to ob- 
tain an accurate zero plate-current reading, to 
determine when the voltages of the two cir- 
cuits balance each other out. Moreover, “mu” 
varies with different tubes, even of the same 
type, and it also varies with changes in fila- 
ment temperature. It is therefore necessary to 
first of all calculate the “mu” of the tube to 
be used; to use some definite unit of current in 
the plate circuit, rather than zero; and to keep 
the filament voltage constant. 

The method used is to set up the circuit with 
a known plate voltage and a known grid 
voltage, which are always left in the circutt. 
The plate voltage may be 90, for instance, and 
the grid voltage 3. If a milliammeter is con- 
nected in the plate circuit it will indicate a 
plate-current flow under these conditions of 
approximately 4 milliamperes. We care noth- 
ing about the exact amount of current flow, 
however, so it is not necessary to have an ac- 
curate reading milliammeter; in fact, a cheap 
voltmeter such as may be purchased for a few 
dollars will serve the purpose if connected in 
place of the meter MA in Figure 1. This latter 
will, of course, not give readings in milli- 
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IN THE EXPERIMENTER’S LABORATORY 


amperes, but if the point on the dial to which 
the hand goes with the above voltages in the 
circuit is noted, that will be all that is neces- 
sary. 

Assuming that the circuit is connected up as 
shown in Figure 1 and the voltages mentioned 
above are connected into the circuit at “B” 
and “C,” we are ready to start measurements. 
The first step is to measure the “mu” of the 
tube used. For this purpose a known voltage, 
X1, is connected in series with the voltage al- 
ready connected in the plate circuit. This will 
cause the needle of the meter, MA, to go up 
the scale. 

Now adjust the potentiometer until the in- 
dicator of the meter, MA, comes down again to 
the original setting. If adjustment of the po- 
tentiometer will not bring this about, take off 
connector between terminals 6 and 7 and con- 
nect additional voltage to these two terminals, 
negative side to No. 6 and positive to No. 7. 
Again readjust the potentiometer. When the 
MA needle finally comes to rest at the same 
point as when only 90 volts were used at “B” 
and 3 volts at “C,” the exact voltage at “C” and 
“B” are read with a regular voltmeter. These 
voltages will include not only the original 90 
volts at “B” and 3 volts at “C,” but also the 
voltages that were added to both. 

Next, subtract the original voltage of 90 
from the new reading at “B” and the original 
grid voltage of 3 from the new reading at “C.” 
This will give the voltage that was added. Say 
the added voltage at “B” is 45, and an added 
voltage at “C” of 5.25 was needed to balance 
out this added plate voltage, it is evident that 
45 divided by 5.25 will give the “mu” of the 
tube which in this case would be 8.57. 

Having found “mu,” suppose we want to 
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measure an unknown direct-current voltage. 
We simply connect it in series with the 90-volt 
battery at “B.” Next we add more battery at 
“C” until the plate current reading is at the 
same setting as in the two previous measure- 
ments. With the voltmeter we measure the 
new voltage or “C” and subtract the original 
voltage of 3. Let us assume the difference is 
10 volts. We have just found that for every 
8.57 volts added at “B” it is 1aecessary to bal- 
ance with 1 volt at “C” (that is what “mu” 
really means), therefore, if 10 volts were added 
to “C” to balance the voltage added at “B,” the 
latter must have been 85.7 volts. 

If this method is carefully used the accuracy 
of the vacuum tube voltmeter is greater than 
the average voltmeter used in radio work. 
Measurements taken in the laboratory proved 
the equipment shown in Figure 2 to be accurate 
within one-half of one percent up to several 
hundred volts. Where the voltage to be meas- 
ured is low it may be placed in the grid circuit, 
and balanced out by adding voltage in the plate 
circuit. The unknown voltage added in the grid 
circuit will then be the added plate voltage 
divided by “mu.” 

Or, to measure small unknown voltages, up 
to 10, the substitution method may be used in 
the grid circuit. The circuit is set up with say 
10 volts at “C” and perhaps 135 volts at “B.” 
The MA reading is then noted. Next the small 
unknown voltage is connected across terminals 
10 and 11 and the voltage at “C” is reduced by 
adjustment of the potentiometer until the same 
MA reading as before is obtained, leaving the 
voltage at “B” the same throughout. The dif- 
ference in the readings of the voltmeter across 
“C”? before and after the unknown voltage was 
added at “C1” will be the unknown voltage. 
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VOLTMETER 


THE WIRING DIAGRAM OF THE VACUUM TUBE VOLTMETER 
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STORAGE A 
FIGURE 1: 


It will be noted that terminals 6 and 7, also terminals 10 and 11, are shown 


short circuited. In certain measurements it is necessary to connect additional voltage in the 
grid circuit, and it is for this purpose that these terminals are used. Their use ts explained 
tn the text. 
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THE VOLTMETER READY FOR USE 


FIGURE 2: All terminals are clearly marked. The designating symbols are the same as 
those used in the text, and in Figure 1. 


This method of measuring low voltages is only 
practical in the case of alternating current, of 
course, as low direct current voltages can be 
read directly on the regular voltmeter. 

Direct-current voltmeters will not measure 
alternating-current voltages but with the sys- 
tems described here the peak voltage of any 
alternating current may be measured accurately 
in exactly the same way as the direct-current 
voltages were measured, making use only of 
a direct current voltmeter and a direct current 
milliammeter (or another voltmeter as ex- 
plained above), in addition to the vacuum tube 
circuit shown in Figure 1. 

This system has advantages that even alter- 
nating-current meters do not have. For in- 
stance, measurements of alternating current of 
any frequency may be accurately measured. 
Moreover, this vacuum-tube voltmeter has al- 
most infinite resistance and can therefore be 
shunted across any circuit without having any 
effect on the functioning of that circuit, there- 
fore the readings show true voltage. In the 
case of the ordinary voltmeter if the resistance 


across the voltage terminals is higher than that 
of the meter the constants will change when the 
meter is connected and the voltage reading will 
vary greatly from the actual voltage of the 
circuit. 

In using this voltmeter arrangement the fol- 
lowing suggestions will be helpful. 

Be sure that the “A” battery voltage is con- 
stant. In the hook-up shown an “amperite” 
fixed filament resistance is used to maintain 
constant voltage across the filament. However, 
when the “A” battery is nearly discharged the 
filament voltage will drop below this constant 
point, or when the battery is freshly charged the 
voltage will be higher for a short time. It is 
therefore advisable to measure the “mu” of 
the tube before starting a series of readings 
with this device. Or if an accurate low-voltage 
voltmeter is available, measure the voltage 
across the filament occasionally to make sure 
it does not vary. 

In making measurements of unknown volt- 
ages in the plate circuit, short circuit terminals 
10 and 11 with a piece of bus wire, and if the 
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unknown voltage is less than 45, terminals 6 
and 7 may also be short circuited. In all cases 
the voltage across the potentiometer (terminals 
5 and 6) should be 6. If it is higher than this 
the drain on this portion of the battery, through 
the potentiometer winding, will be unnecessarily 
high. This permits a voltage regulation trom 
zero to 6 volts simply by varying the potentio- 
meter knob. If higher than 6 volts is needed in 
the grid circuit to balance the plate voltage, it 


is added across terminals 6 and 7. There is. 


no drain on the portion of the battery thus 
connected. If preferred, where voltages over 
10 are to be used in the grid circuit, terminal 6 
may be left unconnected, in which case the po- 
tentiometer serves as a variable series resist- 
ance (rheostat) with only a slight current drain 
ee battery, connected across terminals 5 
and 7. 

The same tube should always be used in the 
meter because of the difference in “mu” in dif- 
ferent tubes of the same type. 

When making measurements, leave the volt- 
meter connected to terminals 8 and 9, because 
if the two circuits are first balanced and then 
10 and 11, it will be found that the circuits are 
no longer balanced. The best plan is to leave 
the voltmeter in the grid circuit until the cir- 
cuits are balanced, then note the voltmeter 
reading. After this the meter may be removed 
and connected across the plate battery (if the 
same voltmeter is to be used for measuring the 
plate voltage) as when measuring “mu” of the 
tube for instance. A separate meter is neces- 
sary for use in measuring the plate current. 
This may be either a milliammeter or another 
voltmeter. It is understood, of course, that to 
measure the voltage of a circuit the voltmeter 
is connected in parallel with the circuit. To 
measure current the meter is connected in series 
with the circuit. 

The batteries used with the vacuum-tube 
voltmeter may be the regular type of “B” bat- 
teries for the plate circuit. For the grid cir- 
cuit the usual type of “C” batteries may be 
used, or a “B” battery if this is more conven- 
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ient. The “C” batteries are tapped every 1% 
and 3-volts, however, and thus provide more 
gradual voltage changes than the “B” type of 
battery. 


—S, Gorpon Tay Lor 


How to Drill Large Holes 
in Panels 


THE reduction in the price of panel-mount- 
ing meters by the various manufacturers, to- 
gether with the introduction of the two-inch 
size, has made the meter more popular than 
ever with the home constructor. 

Certain difficulties, however, present them- 
selves in mounting on the panel. Perhaps that 
of drilling the large holes in the panel for the 
flush mounting type gives the greatest amount 
of trouble. 

There are several fly cutters on the market, 
but not all of them are adaptable to this class 
of work, due to the fact that in some of them 
the steel cutting tool is not held rigid enough 
to cut properly. Extreme rigidity throughout is 
necessary in this tool. Figure 3 gives a 
good conception of a tool of this type; note its 
sturdiness of construction and simplicity. Ob- 
serve in Figure 4 the shape of the cutter. If 
a fly cutter of this type is used, drilling takes 
but a few minutes. It is best to place a piece 
of cardboard, slightly larger than the panel, 
on the bench or table, to avoid scratching the 
face of the panel. The center hole for your 
meters should then be punch-marked and a 
hole drilled corresponding in size to the size 
of the centering guide of the fly cutter. (Some 
fly cutters are equipped with a drill instead of 
a centering guide, but the experience of the 
writer has been that this type has lacked the 
necessary rigidity.) 

Now adjust the fly cutter for the proper di- 
ameter, and prove this by trying it out on a 
piece of wood to assure yourself that the fin- 
ished hole will be the proper diameter for the 
meter. This proving method is important in 
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THE TOOL USED FOR BORING LARGE HOLES 


FIGURE 3: 


In mounting voltmeters or milliammeters on a panel the large hole necessary can 


easily be drilled if a cutter of the type shown is used. 
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THE SHAPE FOR THE CUTTING EDGE 


FIGURE 4: 


This should be ground down to a sharp triangle for best results in making a 


clean, round hole in the panel. 


view of the fact that if a mistake is made in 
the diameter it will entail considerable labor 
to rectify it. Drilling may now be started. 

Be careful to hold the brace in which the fly 
cutter has been tightened in an upright position 
as is possible so as to cut evenly. Proceed to cut 
a little over half way through panel, when the 
brace should be removed, the panel turned over 
and drilling resumed. The steel cutter will 
probably drop through the remaining uncut 
bakelite at the point that is thinnest. Make 
sure that your panel is resting on a Hat surface 
and with a sharp blow from a hammer the 
“cutting” may now be broken loose. 

A narrow fin may now be removed from the 
cut edge by means of a bastard file and the 
meter slipped into position for spottine the 


holes for the screws that go through the rim of 
the meter. These are usually three in number. 
These holes may be readily marked by holding 
the meter in proper position and marking the 
panel with a scratch point. Remove meter and 
drill the panel at the three marked places with 
a No. 31 drill, then tap with a 6-32 tap. Nickel 
round-head 6-32 screws may be used or brass 
round-head, which may be blacked afterward 
with a suitable enamel or paint scantily applied 
with a small brush. 

Some manufacturers have devised a meter 
which does not necessitate the drilling of these 
three holes, and the meter is held to the panel 
from the rear by means of two jam screws. 
This facilitates quick mounting. 

—Rorert W. Tait 


A Shunt Plate Feed for 
Loudspeakers 


Many loudspeakers that use the ordinary 
telephone type of diaphragm and electromagnet 
contain an adjustment for varying the distance 
between the diaphragm and the magnet poles 
so that volume can be controlled. This is 
hecause the direct current that flows through 
the magnet coils in this type of unit produces a 
stress in the diaphragm that either attracts or 
repels the diaphragm in accordance with the 
polarity with which the loudspeaker is at- 
tached. 

For this reason, some loudspeakers also re- 
quire that the connections be made in a certain 
direction so that the diaphragm will be per- 
manently attracted toward the magnet when the 
tubes are in operation and the plate current 
flows through the loudspeaker. This gives the 
diaphragm a certain inertia or drag which pro- 
duces some distortion. 

In the case of the tvpe of loudspeaker in 
which the diaphragm is under no magnetic 
stress such as when a balanced armature is used, 
the moving coils are usually of fairly low im- 
pedance, and this places a considerable load on 


This is the electrical circust diagram 


FIGURE 5: 
for the choke, the condenser and the jack. 


the output of the tube with which they are 
connected in series. 

A simple small unit that will improve con- 
siderably the operation of most loudspeakers 
is explained and information regarding con- 
struction given in this article. 

In referring to Figure 1, the reader will no- 
tice that the unit consists of a high impedane 
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VIEW OF THE UNIT FROM THE LEFT 


FIGURE 6: 


baseboard and wired to the two binding posts. 
This connection may be tried either here or on the 


to the middle terminal of the autoformer. 


This picture shows how the Thordarson autoformer 1s mounted on the wooden 


Notice that the top binding post ts connected 


left end terminal which in some cuses gives a little better result. 


coil which may be connected across the plate 
and “B” battery output terminals of a receiver. 
Shunted across this are a large fixed condenser 
and a jack for accommodating the plug at- 
tached to a loudspeaker. 

The impedance coil which is designated in the 
diagram as A serves to furnish the plate of 
the tube with the necessary direct-current po- 
tential. The loudspeaker is connected in cir- 


t 


cuit, however, through the fixed condenser B, 
which is in series with the loudspeaker by 
means of the jack C. This allows the alter- 
nating current output from the receiver to flow 
from the plate of the tube through condenser 
B and the loudspeaker and jack to the filament 
circuit through the “B” battery, but at the 
same time it prevents any direct current from 
flowing through the loudspeaker itself. . 
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VIEW OF THE UNIT FROM THE RIGHT END 


FIGURE 7: 
connected to the jack. 


This illustration shows how the Tobe 4 microfarad condenser ts mounted and 
This small unit is easy to make and simple to wire up. 
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THE PICTURE WIRING DIAGRAM FOR WIRING UÊ 


FIGURE 8: This drawing gives the exact connections for the parts that go tnto the shunt 
feed unit. The wiring is shown in a heavy black line. 
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This simple little unit will help the experi- 
menter in obtaining better quality of reproduc- 
tion from almost any loudspeaker now on the 
market and will in some cases also increase the 
volume to a considerable extent. 

In making up a unit of this type, it will be 
necessary to obtain a small bakelite panel 314 
by 4 inches in size and a small block of wood 
to be used as a base 4 by 6 inches by % inch. 
These should be fastened together at right 
angles by means of two screws as shown in the 
two accompanying photographs. 

Then mount on the baseboard a Thordarson 
Autoformer A and a Tobe fixed condenser B 
of 4 mfd. Then mount on the panel the two 
Eby binding posts and the Pacent single- circuit 
jack C as shown and wire up as indicated in 
the picture wiring diagram which is given in 
Figure 2 


The Relative 
Types of 


THE average radio experimenter is deeply 
interested in the subject of losses in radio ap- 
paratus; and as the greatest variation in loss is 
present in coils, here are some comparative data 
on the subject. 

The difference in resistance at broadcast fre- 
quencies between the poorest variable con- 
denser and the best obtainable is perhaps only 
one or two ohms, while coils of equal induc- 
tance may vary as widely as thirty ohms or 
more. It is obvious, therefore, that the coil 1s 
by far the more important of the two. 

Mr. W. W. Harper has proposed a method 
of expressing the relative merit of coils as fol- 
lows: The resistance is measured (at enough 
points to insure accuracy) over the wavelength 
band in which the coil is to be used (say from 
200 to 550 meters). The pure inductance of 
the coil is also determined. The pure 
inductance is then divided by tne average 
resistance of the coil over the entire wave- 
length range. [This average resistance is ob- 
tained either by taking the single integral of 
the function—providing the equation for the 
curve has i isti 
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The two binding posts of the unit then should 
be connected to a plug which is inserted in the 
jack of the set which has at previous times been 
used for general loudspeaker operation. The 
loudspeaker plug should then be inserted in the 
jack C and the unit is ready for operation. 

There will now be no direct current flowing 
through your loudspeaker but only the alternat- 
ing current of the plate circuit in your last tube 
will have passed through the loudspeaker coil 
windings. 

As stated before, this unit will improve re- 
ception on almost any type of loudspeaker, it 
will increase the life of some loudspeakers and 
it will prove to be interesting and helpful to any 
experimenter who is looking for the utmost in 
quality of reproduction. 


—LAURENCE M. CocKADAY 


Merit of Some 
Inductance 


wavelength or frequency and resistance; or by 
the use of a planimeter; or by any other method 
used in finding the average height of a curve 
above its X axis.] The result is in terms of 
microhenries per ohm. Thus if we have two 
coils each of 500 mh. inductance and if the 
average resistance of one is 10 ohms and of 
the other 15 ohms, their figures of merit are 
respectively 50 mh/ohm and 33.3 mh/ohm. 

In the present discussion, however, it was 
thought best to show ¢ (inductance divided 
by resistance) for each of the wavelengths at 
which measurements were made. These re- 
sults have been plotted as curves in Figure 1. 

It will be noticed that these curves go only 
as low as 300 meters. This was the lowest 
wavelength to which the condenser used would 
tune the largest coil. In actual practice the 
resistance below 300 meters is not very serious 
because tuning is usually sharpened by the re- 
generation ordinarily present. Therefore, it 
was thought that stopping at 300 meters was 
rot a serious omission. 

The present trend seems to be toward coils 
that have confined fields, and in considering the 


SOME OF THE COILS THAT WERE TESTED 


FIGURE 9: 
of coils at vartous frequencies. 


type of coil still remains the best of any of the coil shapes that have heen brought out. 


The inductances that were used in finding the relative merit of different kinds 
The results that were determined indicate that the solenoid 


The 


cois A, B, Cand D are those which the author refers to specifically in the text. 


560 POPULAR RADIO 


FE -HHHH 
HEE BS? yeneceeet 
E vee 
Ee aber iti 
P A 
aie eects 
AE EE 
P E 
mei em 
it ee 
J Hie 
NS A EHE a 
NR Sunlesitcdgpovecca usteateartersezsss 
iti SAE ERE HEE eae 
EE EHEHEHEH 
a - RENE HEE EEE EHH 
sadsasaesSGdaeseerasvaedsedastacssatscssstaessaesaseassaessases 
200 250 300 350 400 450 500 550 600 


WAVELENGTH IN METERS 
THE RELATIVE MERITS OF VARIOUS TYPES OF COILS 


FiGuRE 10: This series of curves shows the valucs of inductance divided by resistance for 
six different types of winding. Notice that the three upper curves which in this case happen 
to be practically straightline have a much greater inductance-resistance ratio than the other 
types of winding. These three curves are for solenoid types of winding. | 


curves this should, of course, be taken into ac- coil shape. (It also varies slightly with fre- | 
count. The problem of preventing interaction quency.) Scheme two solves the problem 
between coils has several apparent solutions: of magnetic interaction but it gives an extremely | 
First, we may turn them at the angle of least poor coil from the standpoint of selectivity and 
coupling ; second, we may confine the magnetic losses. i | 


field by shaping the coil in the form of a torus Note that both methods one and two allow 
or through some other scheme of winding; electrostatic coupling between coils. 
third; we may use a coil having only a semi- Method three is successful in that a fairly 


confined magnetic field and shield against the good coil can be built (with no coupling either 
unconfined portion of the field; and fourth, we magnetic or static) as the coil is almost un- 
may obtain field confinement through shielding affected by the presence of the shield. 
alone. In investigating this problem, all of Solution four gives by far the best results in 
these methods were tried. that it is possible to completely shield a coil 

The first method has the disadvantage that and still maintain its electrical properties prac- 
the angle is rather critical and varies with tically as good as those obtainable from the 
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same coil in free space, as its constants are 
altered in about the same proportion. 

There are two classes of shielding materials 
available: Magnetic substances function chiefly 
by deflecting the magnetic flux from its normal 
path to a path of lower magnetic reluctance, 
thus confining it to the space within the shield; 
non-magnetic materials prevent field escape by 
setting up a secondary field which is 180 de- 
grees out of phase with the main field striking 
the shield, and practically equal to it. This pre- 
supposes the setting up of eddy currents within 
the shielding material. The effect upon the en- 
closed coil is similar to taking turns off it: 
ie., both the inductance and resistance are de- 
creased. Of the available classes of materials 
for shielding, certain non-magnetic substances 
are therefore best in that they produce the 
lesser losses. 

A few of the coils having semi-confined fields 
are shown in the illustration, Figure 9. Coil 
A is an oval shaped coil similar in some re- 
spects to the torus but having superior electrical 
characteristics. The ideas involved in this coil 
are: First, to have a fairly long straight sec- 
tion (solenoid) so as to obtain efficient opera- 
tion as a radio-frequency transformer; second, 
to have the two opposite ends (whose instan- 
taneous magnetic polarity 1s opposite) pointing 
directly at each other so as to obtain fairly close 
field confinement; and third, to have the two 
opposite ends (whose instantaneous electrical 
polarity is opposite and greatest in magnitude 
of any two points on the coil) widely separated, 
so as to reduce distributed capacity. 

Coil B is a semi-torus, or horseshoe-shaped 
coil which is inferior to coil A, both as to radio- 
frequency resistance and action as a trans- 
former. It might be well to mention here that, 
from the standpoint of energy transfer between 
two windings, the torus 1s much inferior to a 
plain solenoid. That is, the voltage step up 
between primary and secondary falls off much 
more rapidly as the wavelength is increased, 
than is the case with solenoids. This action 
is the reverse of what we require because at 
higher wavelengths the tendency toward feed- 
back is reduced and, as a result, a set built with 
coils having such a drooping characteristic will 
give widely varying results over the tuning 
range. See Table 1. 


TABLE ] 
VOLTAGE AMPLIFICATION WITH 201-A TUBE 


WAVE- 
LENGTH 


SO-CALLED LOW- 
LOSS TORUS 


STANDARD 
NEU TROFORMER 


259 8.6 10.0 


500 4.5 9.6 


The impression seems to exist also (or, at 
least, we are led to believe that it exists) that 
there is nothing, after all, to this matter of 
feed-back thrcugh grid-to-plate capacity. An- 
other curious belief is that, while it 1s desirable 
to prevent magnetic feed-back through the use 
of coils with confined fields, for some carefully- 


«~ passed-over reason, it is undesirable or unneces- 
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sary to prevent this same feed-back through 
tube elements by oscillation-preventing devices. 
As an example of what is meant, much of the 
literature now appearing on toroidal coils 
stresses the desirability of eliminating inter- 
stage magnetic coupling and at the same time 
makes the rather inconsistent statement that 
anti-regenerative devices are successful only 
in so far as they cause a sacrifice in efficiency. 
A third superstition is that the use of anti- 
regenerative control causes poor quality. Only 
a little superficial thought is necessary to show 
the fallacy of these three ideas. 

Coil C is of unusual shape in that, instead of 
having its opposite ends turned toward each 
other externally as in A, they are tucked inside 
the main coil. Coil D is a Lorenz type winding 
whose characteristics are given by curve “2” in 
Figure 1. The other coils in the illustration are 
solenoids of different designs. Several other 
types of coils were investigated but are not 
considered worth discussing. 

As to shielding, this has heretofore been ac- 
companied by losses too great to be tolerated. 
The solution was, to the best of the writer’s 
knowledge, first successfully accomplished by 
Harper in the design of his “Metalloid” coil. 
Magnetic substances were found too sluggish 
in the accommodation of their molecular ar- 
rangement to magneto-motive forces at radio 
frequencies. Harper’s coil involves the cor- 
rect co-ordination of coil size and shape with 
shield spacing and material. This type of coil, 
modified to suit the circuit conditions, is being 
used in the Penetrola and Isofarad receivers. . 

Incidentally, coil pick-up is not a serious 
factor in selectivity. In fact, the amount of en- 
ergy picked up in a 3-inch coil is negligible com- 
pared to that collected by the average antenna. 

In Figure 10, curve 1 is for a so-called low- 
loss torus coil; 2 1s for the Lorenz winding 
shown in the illustration: 3 gives the charac- 
teristics of a self-supporting solenoid of oc- 
tagonal cross section: 4 is for a 3-inch solenoid 
of No. 22 DCC wire wound on a skeleton 
frame; 5 is for a coil designed on the prin- 
ciples determined by Harper (its bulk, for the 
same inductance is less than half that of coil 
4); and 6 1s for the same coil (5) shielded. 

In conclusion: first, magnetic field confine- 
ment is not sufficient to prevent coupling be- 
tween stages in a radio-frequency amplifier 
(even neglecting grid-to-plate capacity); sec- 
ond, magnetic field confinement does not pre- 
vent signal pick-up within the set; third, from 
the standpoint of selectivity, the best torus coil 
is by far the poorest coil investigated; fourth, 
torus coils are inefficient as radio-frequency 
interstage coupling transformers: fifth, it is 
possible to completely shield a coil and obtain 
at least as good electrical qualities as are pres- 
ent in the best types of coils in free space; and 
lastly, interstage coupling transformers whose 
losses are low and whose voltage step-up is at 
all near the maximum obtainable value cannot 
be used without some means for preventing self- 
oscillation. Therefore some losses are necessary 
in coils used in circuits employing no anti- 
regenerative device. 


—Byrron B. Minnium 
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In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


Automatic Voltage Control on a 
Resistance-coupled Amplifier 


Question: I have a single tube 
receiver which gives me very good head- 
phone operation on even distant stations. 
I bought it with the intention of adding 
more tubes, to secure loudspeaker opera- 
tion, at a later date. A friend of mine 
has an amplifier which he built accord- 
ing to the instructions you gave in the 
“Simple How-to-Build” article No. 7 
which appeared in the March, 1925, issue 
of PoruLar Raprio. It gives excellent 
volume and quality when used with my 
receiver, but I would like to build one 
using filament control jacks so the un- 
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used tubes will be automatically turned 
off. If possible I would like to further 
simplify its control by using some sort 
of automatic filament control. 

WiLtiaM HULL 


ANSWER: In Figure 1 you will find a 
diagram of the type of amplifier you want to 
use. It uses a stage of transformer and two 
stages of resistance-coupled amplification. The 
jacks control the number of stages of ampli- 
fication used, turn off the unused filaments and 
connect the 90-volts “B” plus (+) to the 
plate of the last tube in any combination. Due 
to the low resistance of the phones or speaker 
as compared with the coupling resistances a 
much higher plate voltage is usually secured 
on the last tube resulting in a higher “B” 
battery drain and poorer reproduction. 

You will need the following parts: 

AFT—Type 285 (6 to 1 ratio) General Radio 
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audio-frequency transformer ; 
R1. R2 and R3—Code B Brach-stats; 
Jl and J2—No. 66 Pacent filament-contrel 
jacks; 
J3 No. 65 Pacent filament-control jack; 
GC1 and GC2—tixed condensers .1 mid. ; 
R4 and R5—coupling resistances .25 meg- 


ohm; 

GL1 and GL2—grid-leaks .5 megohm. 

The constants given are for tubes of the 201-a 
type. For these tubes the second “3” battery 
marked 45-90-volts can be a 45-volt battery. 
This gives a total of 135 volts on the stages in 
which there is a coupling resistance in the out- 
put circuit. , , 

f you want to get the maximum possible 
voltage amplification, two high-mu tubes should 
be used as the first tubes and a power tube in 
the last socket. 

R1, R2 and R3 should be of the proper type 
to furnish the correct filament current ta the 
respective tubes. Where the signals are quite 


loud it may be advisable to connect GLI to one 


of the “C” batteries so that more bias is ob- 
tained. If the last tube is one of the new Radio 
Corporation power-type tubes the high nega- 
tive bias recommended by them should be used. 

Although operation on the first two jacks will 
not be quite as satisfactory when the phones 
are used it will be considerably better on the 
last jack when using the loudspeaker. 

To get full advantage of the high-mu tubes 
R4 and RS should be increased to about .5 
megohm and the second “B” battery should 
be two 45-volt blocks. This voltage seems 
rather high but when it 1s remembered that 
the fraction of mu which is obtained per stage 
is proportional to the ratio of the external re- 
sistance to the sum of the tube and external 
resistances and that the plate resistance rises 
rapidly with decrease in plate voltage, it is 
clear that the “B” voltage has to be high to 
compensate for the drop in the higher coupling 
resistance needed. 
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What Is an Aperiodic Antenna? 


QUESTION: I see the term “aperiodic” 
antenna coupling used frequently in radio 
articles, but I can find nothing about it 
in the radio books that I have. Will you 
explain what is meant? 

Howard THOMAS 


ANSWER: The term aperiodic means “with- 
out period” or “dead beat.” As applied to an 
electrical circuit this signifies that it has no 
resonant frequency. In a circuit containing ca- 
pacity and inductance such as an antenna cir- 
cuit this can only be secured by introducing a 
very high resistance in series. For absolute 
aperiodicity this resistance should be infinite. 
In practice this can be approached by using a 
few thousand ohms resistance. 

The resistance of the average receiving an- 
tenna lies between about 25 and 100 ohms. 
This is obviously not enough to make the cir- 
cuit aperiodic. 

Actually in receivers using so-called aperiodic 
primaries the set is operated at frequencies well 
off the resonant frequency of the antenna cir- 
cuit. This minimizes interaction between the 
antenna and secondary circuits and operation 
is somewhat analogous to that obtained with 
an aperiodic antenna. 

When receivers that are designed to operate 
at the higher frequencies (shorter wavelengths, 
such as the amateur uses) are used on the 
usual antenna, the lack of aperiodicity is evi- 
dent. At some setting of the receiver it will 
be difficult to make the circuits oscillate. Gen- 
erally the coupling has to be loosened, the plate 
voltage increased, or feed back increased to 
maintain oscillations. This occurs at the reso- 


nant frequency of the antenna circuit and is 
due to the absorption of power by it, or what 
is equivalent to the introduction of resistance 
into the oscillating circuit. 


If the antenna cir- 


AUTOMATIC VOLTAGE CONTROL ON A 
RESISTANCE-COUPLED AMPLIFIER 


FIGURE 1: 


This circuit diagram, using filament control jacks, shows a scheme for apply- 


ing high plate voltage on all the resistance-coupled stages and a lower voltage on whichever 
stage the loudspeaker is operating. 
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cuit were really aperiodic this would not occur. 
A more accurate term to apply to this type 
of coupling would be “untuned.” The term 


“semi-aperiodic” used: by some authors also 
is more nearly the proper term. 


The Circuit for Best’s 
Superheterodyne 

QuEsTIon: I would like to build 
Best’s superheterodyne receiver for oper- 
ation on a loop which will cover both the 
broadcasting and amateur wavelengths. 
Do you think a radio-frequency receiver 
would be as satisfactory? Can you give 
me the diagram for a receiver of either 
type? 


° L00P BINDING x 
A | 
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Harry HUNTER 


ANSWER: To get satisfactory operation with 
a loop antenna the equivalent of three stages 
of radio-frequency amplification must be used. 
To get satisfactory selectivity the input to the 
first tube (the loop circuit) and one other stage 
of radio-frequency should be tuned. To cover 
the frequency band you wish to, a set of plug- 
in coils would have to be used which would 
unnecessarily complicate the construction and 
operation. We suggest you build the “Best’s 
Modified Superheterodyne” which is designed 
to operate from 500 to 6,000 kilocycles (600 to 
50 meters). 

The complete diagram is given in Figure 2. 
You will need the following parts: 
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RFT1, RFT2 and RFT3—Intermediate fre- 
quency transformers, Remler No. 611, Gen- 
eral Radio No. 271, or Silver untuned; 

RFT4—Intermediate frequency transformer, 
Remlcr No. 610, General Radio No. 33), 
or Silver tuned: 

AFTI and AFT2—Audio-frequency trans- 
formers, General Radio, Karas, Pacent 
Superformer or Rauland Lyric; 

R1, R3, R4 and R8—Automatic filament con- 
trol cartridges, Amperite No. 1A: 

R5—Automatic filament control cartridges. 
Amperite No. 112; 

R2—Rheostat, 30 ohms ; 

R6—Grid-leak, .1 megohm; 

R7—Potentiometer, 2,000 ohms, Federal or 
Centralab; 

L1 and L2—Two windings of oscillator coils, 
General Radio No. 277-A, B and C: 

VC1 and VC3—Variable condensers, .0005 
mfd., any reliable make; 

VC2—Variable condenser, .00005 mfd., XL 
Model G, Chelten or Continental : 

Cl and C2—Fixed condensers, .006 mfd.: 

C3—Fixed condenser, 2 mfd.; 

C4—Fixed condenser, 1 mfd.; 

C5—Fixed condenser, type reccmmended by 
manufacturer for RFT4; 

C6—Fixed condenser, .002 mfd.; 

GC1—Variable grid condenser, .00005 mfd. 
same as VC2: 

GC2—Fixed grid condenser, with grid-leak 
mounting, .00025 mfd.: 

GL1 and GL2—Grid-leaks, 3 megohm: 

S—Filament switch. 

In addition to this you will need 5 cush- 

ioned sockets for standard base tubes, 3 sockets 
for 199 tubes, an oscillator coil mounting, Gen- 
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THE CIRCUIT FOR BEST’S MODIFIED SUPERHETERODYNE 


FIGURE 2: 


The circuit is designed to tune from 500 to 6,000 kio (600 to 50 meters). 


Plug-in coils are used to cover this wide frequency 


Gle 
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eral Radio No. 274-B and a panel type 0-6 V 
voltmeter. 

UV-199 tubes are used in the three inter- 
mediate-frequency stages and standard base 
tubes in all of the others. The voltmeter per- 
mits regulation of the voltage applied to the 
UV-199 tubes. This voltage is controlled by 


When the manufacturers of the audio-fre- 
quency transformers specified manufacture 
transformers of two ratios, the higher ratio 
should be used in the first stage. 

A loop with a mid tap should be used. Con- 
denser VC2 controls regeneration in the loop 
circuit and should preferably be a small variable 
condenser which can be adjusted from the panel. 
If the regeneration control is not wanted the set 
should be tuned to a high frequency (short 
wavelength) and VC2 set just below the oscil- 
lating point. 

Resistance R7 is a volume control. Only two 
of the connections on this potentiometer should 
be used. One of those used should correspond 
to the slider arm on the usual type. At the 
maximum resistance end it should be discon- 
nected. 

The capacity of C5 will depend on the type 
of intermediate frequency transformers used. 
This transformer should be a type designed to 
operate at the same frequency that the un- 
tuned ones are. Some manufacturers incorpo- 
rate C5 in the transformer so no external con- 
denser is needed. Others supply one of the 
proper value. 

Condenser C2 is a fixed condenser which 
will prevent the full up” battery voltage being 
applied to the tube filaments if the plates of 
VC3 are short-circuited. Its capacity is high 
enous” so it has little effect on the tuning of 

The values of GL1 and GL2 will vary 
slightly with different tubes and several values 
should be tried. 

The Amperite specified for the last tube is 


designed to supply .5 ampere. This is the fila- 
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ment consumption of the UX-112 tube whieh 
should be used in this stage for best results. 
If a UV-20l-a tube is used the standard .25 
ampere Amperite should be used. 

The four leads going to L1 and L2 should be 
connected to the plugs of the oscillator coil 
mounting. By plugging in the different coils 
the different frequency ranges can be covered. 
If no signals are received the connections to 
either L1 or L2 should be reversed (not both), 

If the oscillator dial tunes broadly the value 
of R6 should be increased to .25 or .5 megohm. 

Although one loop can be used for the whole 
frequency range this is not very satisfactory 
as two sets of taps on each side of the mid tap 
have to be used. For the range from 50 to 
150 meters a special loop should be used. Use 
four turns on a 30-inch square frame with a 
mid tap. 


The Proper Size of Coupling 
Condenser 


Question: I have a resistance-coup- 
led audio-frequency amplifier made up 
with the ordinary resisto-coupler which 
holds the condenser and two grid-leaks. 
Could: the quality of the music received 
be improved in any way? Some of the 
lower musical notes seem to be faint. 

A. M. CLAYTON 


ANSWER: If your set is made up as usual 
the coupling condenser in your resisto-coupler 
is no doubt of the .006 mfd. size. Try adding 
an external condenser (either one of the small 
.02 mfd. mica condensers or .1 to .5 mfd. paper 
condensers) in parallel to the original coupling 
condenser. This should increase the volume 
of the lower notes. 
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THIS department is conducted by PoruLar Rapio Lasoratory for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory ts noted in these columns. 


A metallized filament resistor that gives a permanent 
and uniform resistance for use in receiving sets. 


A NEW TYPE OF RESISTANCE 
Name of instrument: Resistance unit. 


Description: This is a new type of resistance — 


that can be used in resistance-coupled 
amplifiers or in any other place in the 
receiving set where a fixed non-varying 
resistance is necessary. It is made by a 
new process that embraces coating a 
glass filament with a metallic covering of 
the prescribed resistance. The unit fits 
in any of the standard resistance mount- 
ings or grid-leak mountings. 

Usage: In any part of an electric circuit where 
a fixed resistance carrying only a small 
load is required. 

Outstanding features: Small size. Neat ap- 
pearance. Accurate values. Small vari- 
ation with voltage. 

Maker: Durham & Company. 


AN EXCELLENT VERNIER DIAL 


Name of instrument: Vernier dial. 

Description: This instrument, which goes by 
the trade name of Univernier, consists of 
a fixed scale which is graduated in 180 
degrees and contains a finer mark adjust- 
ment than those now prevalent on the 
market. It is equipped with a gear train 
that gives a high ratio of instrument 
revolution to dial revolution. It is 
equipped with a pointer and a large knob, 
which makes it possible for the eperator 
to see at a glance the setting for tuning 


in given stations. There is also furnished 
with this dial a small semicircular slip that 
fastens in the edge along the graduated 
circumference of the dial for marking 
down the station wavelengths as they 
are desired. This slip of good quality 
cardboard is large enough to accommo- 
date the call letters of all the stations 
a set is capable of picking up. The sta- 
tions are marked down and connected 
with a pencil mark on the dial setting 
where they tune in. 

Usage: In any receiver for controlling the 
revolution of the instruments that pro- 
duce tuning. 

Outstanding features: Neat in appearance. 
Accurate adjustment. Capable of log- 
ging. 

Maker: Walbert Mfg. Co. 


Fine tuning may be accompitshed uith this dial. 
The graduations are closer than in any other type 
of tuning control. 
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Here is a charger that gives full-wave rectification. 


AN EFFICIENT BATTERY CHARGER 


Name of instrument: Battery charger. 


Description: This device is known by the 
trade name of Ful-Wave Battery 
Charger. It is unique in that it applies 


a more continuous current to the bat- 
tery than the ordinary type of half-wave 
rectifier. It contains the necessary 
transformer and tube rectifying appara- 
tus to apply both halves of the cycle in 
the form of a unilateral current to the 
battery that is to be charged. It is en- 
tirely enclosed in a metal case with suit- 


able vent holes for cooling. It is 
equipped with a plug for screwing into a 
lamp socket and also with two battery 
terminals that are to be clipped on to the 
battery during charge. 


Usage: In connection with a storage battery 
for recharging. 
Outstanding features: Supplies a more con- 


tinuous current to the battery. Quick in 
operation. Well made. Good appearance. 


Maker: Liberty Electric Corp. of New York. 


^ 
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This cord will enable you to make neat connections lo your receiver. 
A MULTIPLE BATTERY CABLE 


Name of instrument: Battery cable. 


Description: This cable contains five different 
wires, each insulated with rubber and 
braided insulation of different colors for 
the “A” battery connection to the receiver 
and also for the “B” battery connection. 
It is covered with an “over-all” braid 
which assembles the five wires on one 
cable, thus making a very neat method 
for installation of a receiving set in the 


home. This article is packed in an attrac- 
tive carton and is known in the trade as 
the Belden Radio Battery Cord. 


Usage: In connection with the batteries for 
furnishing the “A” and “B” current to 
a receiver. 

Outstanding features: Suitably insulated. 
Flexible. Neat in appearance. Easy to 
install. 

Maker: Belden Mfg. Co. 
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An air-spaced toroid. 


A NEW TYPE OF COIL 


Name of instrument: Radio-frequency coil. 

Description: This coil is wound with a square 
cross section embracing the popular 
toroid shape. It is unique in that the 
windings are air spaced and only touch 
the insulating material at the outer peri- 
phery and at the inner support which 
contains the binding posts for connec- 
tions as well as serving as a base for at- 
taching to the baseboard of a set. 

Usage: Ina set as a radio-frequency coupler. 

Outstanding features: Space winding. Air di- 
electric. Confined field. Neat. 

Maker: All-American Radio Corp. 


Compact and reliable. 


A RELIABLE RHEOSTAT OF 

EXTREMELY SMALL SIZE 
Name of instrument: Filament rheostat. 
Description: 


This rheostat is made in very 
small form. It contains a resistance ele- 


ment that is wound on a flexible strip of 
insulating material which is held fast in 
a novel manner on the outside of a re- 
volving disc. Contact is made in the same 
efficient manner as with previous rheostat 
controls manufactured by the same com- 
pany. As the resistance element revolves 
its outer surface makes contact with a 
flexible arm which is attached to one ot 
the binding posts. The other end of the re- 
sistance element is attached to the remain- 
ing binding posts. A neat knob and 
pointer is all that would be seen from 
the front of the panel when the rheo- 
stat is mounted in a receiving set. 

Usage: In a set as a filament control. 

Outstanding features: Extremely small size. 
Reliable operation. Good workmanship. 
Neat appearance. 

Maker: Cutler-Hammer Mfg. Co. 


D E 
$ MILAMPERES 


HOYT METER 


No screws are required to mount this instrument. 


A PLATE MILLIAMMETER OF SMALL 
DIAMETER FOR PANEL MOUNTING 


Name of instrument: Direct current milliam- 
meter. 

Description: This instrument, which contains 
a full size movement, is arranged in a 
small case for mounting on receiving pan- 
els. It has a scale reading of from zeroto 
to 15 milliamperes, which makes it suit- 
able for use with most receivers now on 
the market. It may be connected in the 
plate circuit in series with the “B” batter- 
ies to tell the total amount of current that 
the set is drawing. In mounting in the 
hole drilled for it on the panel there are 
two set screws that are furnished with 
the instrument which are used to draw 
the front flange up tight against the 
panel without drilling extra holes or with- 
out the use of external unsightly screws 
in the panel. 

Usage: In a receiving set for measuring the 
total plate current. 

Outstanding features: Small size. Neat ap- 
pearance. Ease in mounting. Reliable. 

Maker: Hoyt Electrical Instrument Works. 
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A CONDENSER WITH TWO SETS OF 
SQUARE MOVING PLATES 


Name of instrument: Variable condenser. 

Description: This condenser is mounted on a 
piece of bakelite which supports two 
shafts on which the movable elements 
pivot. The knob controls a cam which 
rotates in a grooved slot in the bakelite 
for obtaining the curve form desired 
for eliminating crowding of the lower 
wavelength stations in broadcasting. The 
trade name for the instrument is the Sig- 
nal Spiral-cam Condenser. 

Usage: In any radio-frequency circuit for 
tuning. 

Outstanding features: High efficiency. Com- 
pactness. Low minimum capacity. Sim- 
ple to mount on panel. Ease in tuning. 


Maker: Signal Electric Mfg. Co. 


A new type of condenser that contatns two sets of 
movable plates and makes tuning easy at the lower 
frequencies. 


A DIAL OPERATED BY PLANETARY ROLLERS 


Name of instrument: Vernier knob and dial. 

Description: This knob is made in bakelite with 
either a black or a mahogany finish and 
consists of two tuning controls—one be- 
ing the regular control and the other 
being a very smooth-action vernier. The 
dial itself is held on the shaft of the in- 
strument which is used to control by 
means of a set screw. The action ob- 
tained with the vernier is exceptionally 
even and free from any kind of 
“back-lash.” A suitable adjusting nut 
of bakelite is attached on the front of 
the dial, concentric with the shaft, which 
may be adjusted for applying the proper 
tension to the rollers for instruments 
that turn easily or with some friction. 
The trade name is “Fynur.” 

Usage: As a dial for tuning radio-frequency 

Lo -= 0 P Ñ 

ee utstanding features: Neat appearance. Fine 
A vernier dial with no ‘‘back-lash.” vernier action. No “back-lash.” Clear 
vision of the numerals. 
Makcr: August Goertz & Co., Ince. 


A NEW RESISTANCE ELEMENT 


Name of instrument: Fixed resistance. 
Description: This unit is built up of a bakelite 
base in which is mixed a graphitic solu- 
tion material for the resistance element. 
It is molded in shape between two ter- 
minals that fit the ordinary resistance 
mounting or it may be soldered directly ; 


to the wires that connect it electrically in l. , 

the circuit by inserting the wires in the A reliable type of resistance unit 

hole at each end of the unit. It is known ype of ° 

in the trade as a “Bradleyunit.”” — Outstanding features: Compact. Uniform. 
Usage: In any place in an electric circuit Not affected greatly by temperature. Ac- 

where a fixed high resistance of small curate within reasonable limitations. 


carrying capacity 1s necessary. Maker: Allen-Bradley Co. 
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Apparatus Approved by Popular Radio 


This list of apparatus approved by the PopuLar Rapio LABORA- 
Tory will be continued as a part of the WHAT'S NEW IN 
RADIO APPARATUS department until all instruments, parts 


and complete sets have been included. 


The listing is alpha- 


betical by manufacturer’s name and the installment in this issue 


includes only 


AERIALS 


Balloon acrial (for amateur experimental pur- 
poses only); Everett Scanlon. 

Springfield stranded braided antenna wire; Spring- 
field Wire & Tinsel Co. 

Super-antenna; Super-Antenna Co. 


AUDIO-FREQUENCY TRANSFORMERS 


Samson helical-wound transformer; 
tric Co. 

Giblin asdto-frequency 
Radio & Electric Co. 


transformer; Standard 


“States” transformers; The States Co. ; 
“Sterling” audio-frequency transformer; Sterling 
Mig. Co. 

“Superior” audio-frequency transformer; Superior 


Products Mfg. Corp. 
Thordarson super Gu io freqieney transformer; 
Thordarson Elec. Mtg. Co. 
Thordarson interstage power amtii ying trans- 
former; Thordarson Elec. Mfg. C 
Piaraer sot auioformer ;. Tordason. Elec. Mfg. 
o. 


BATTERIES 


Sidbenel “B” 


dry batteries; Twin Dry Cell Battery Co. 


batteries (wet); Sidbenel Electric 
o. 
“Twin” 
BINDING POSTS 
Snap-on binding post; 


CRYSTAL DETECTORS 
w oone crystal detector; 


Snap-On Electric Co. 


Silvertone Crystal 


Sensitive cartridge detector; Stafford Radio Co. 
Radetec fixed detector; Towner Radio Mfg. Co. 


DIALS 


Visidials: Harcld M. Schwab, Ine. 
Dial; Trufix Radio Products Co. 


FIXED CONDENSERS 


“Sangamo” mica fixed condenser; 
tric Co. 

“Schindler's” build-up mica condenser (can be 
taken down and varied); Chas. Schindler. 

Fixed condenser; Stafford Radio Co. 


GRID-LEAKS AND RESISTANCES 
Resistron; Temple Instrument Co. 
“Turn-it” adjustable  grid-leak; 

Sales, Inc. . 


HEADPHONES 
Deveen Gold Seal headset; Stanley & Patterson. 
“Tower's” scientific head set: Tower Mfg. Co. 
Ambassador Phones; Tower Mfg. Co. 
“Little Spitfire” headset: Tower Mfg. Co. 
Berwick Supreme headphones; Triangle Electric 


Trading Co. 
“Trimm” headset; Trimm Radio Mfg. Co. 
Trimm Radio Mfg. Co. 


Professtonal headset; 
Dependable headset; Trimm Radio M g. Co. 


INSULATORS 

“Stormproof” insulator; Stormproof Corp. 
JACKS 

“Saturn” jack; Saturn Mfg. & Sales Co., Inc. 

Radjo anti-capacity jacks; Sharpe Spark Plug Co. 
KITS 


Samson Sufper-kit; Samson Electric Co. 

e Lure noutrodyne kit; Harold M. Schwab, Ine. 
Shamrock” kit (tuned radio-frequency); Sham- 
rock Mfg. Co. 

Silver superheterodyne kit; Silver-Marshall, Ine. 
Sypher ultradyne kit; Sypher Mfg. Co. 


Sangamo Elec- 


Turn-it Radio 


the letters S 


Samson Elec- 


and T. 


LIGHTNING ARRESTERS 
Simpler lightning arrester; 


LOOPS 


Volumar loop; Scott & Fetzer Co. 

Hexloop; Scribner Co. 

Silver collapsible center-tapped loop; 
shall, Ine. 

“Kex to the air” 


LOUDSI EAKRERS 


“Sheltone” loudspeaker; 
“Timbretone” loudspeaker, 
“Timbretone”’ loudspeaker 


bretone Mfg. Co. 
Timmons Talkers; J. S. Timmons. 
“Little Spitphre”’ loudspeaker; Tower Mfg. Co. 
Tower's Scientific loudspeaker; Tower Mfg. Co. 
Berwick Supreme loudspeaker; Triangle Electric 
Trading Co. 
Concert model speaker; Trimm Radio Mfg. Co. 
Homespeakcr; Trimm Radio Mfg. Co. 
Trinity loudspeaker; Trinity Radio Corp. 


MISCELLANEOUS ACCESSORIES 


Safe-guard insulation; Safe-guard Insulation Co. 
Battery connector; B. Sherman C^. 
Extension connector; H. B. Sherman Co. 
Somerville terminal tags; Somerville Radio Stores. 
Universal coil winding machine; Specialty Auto- 


matic Machine Co. 

Steintie interference eliminator; Steinite Labora- 
tories. 

Steinmetz nies for crystal sets; Steinmetz 
Wireless N Co. 


Simplex Radio Co. 


Silver-Mar- 
cage antenna, Stafford Radio Co. 
Sheltone Co. 


Timbretone Mfg. Co. 
(cabinet type); Tim- 


Sterling home Lube tester; tering Mfg. Co. 
“Lastite” (solderin terminals); Wm. Stevens Co. 
Insurtube; Terle Electric & Mfg. 


Wire nuts; Tork Co., Inc. 


PANELS 


Spaulding Fibre Co., 


Celesto shadow black panels; Triangle Rubber & 
Supply Co. 


PHONE PLUGS 


“Saturn” auto-natic plug; 
Co., Inc. 


PHONOGRAPH ATTACHMENTS 


s ling bakelite-duresto; 


Saturn Mfg. & Sales 


Dulce-Tonc: Teagle Co. 
Trimm phonograph attachment; Trimm Radio 
Mig. Co. 
RADIO CABINETS 
Salisbury radio tables; Salisbury Bros. Furni- 
tuce Co. 


Radio cabinets and furniture; Southern Toy Co. 
Glass cabinets; Steffen Glass Cabinet Co. 


RADIO-FREQUENCY TRANSFORMERS 
ogi -frequency transformers; Sangamo Electric 


Silver pale E transformer unit; Silver- 
Marshall, Inc 

Giblin radio. frequency transformer; Standard 
Radio & Electric Co. l 

se radio-frequency transformer; Sterling 
Mfg. Co. 

Sterling interme diate-frequency transformer; 
Sterling Mfg. Co. 

oe toroidal transformers; Summit Radio 

o., Inc. 
Matched $ superheterodyne transformers; Sypher 


Ulivadyne transformer; Sypher Mfg. Co. 


RECEIVING SETS 


Brunswick De Luxe Ambassador receiver; Har- 
old M. Schwab, Inc. 
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Service receivers; Service Radio Co. 
Thermiodyne radio receiver; Shepard-Potter Co., 


nc. 

bea “AN Purpose” receiver; Shepard-Pot- 
ter 0. 

Silver superheterodyne receivers; Silver-Marshall, 
Inc. 

Silverset receiver; Silverset Radio Co. 

Simplex SR-r receiver; Simplex Radio Co. 

Giblin Radiocar receiver; Standard Radio & Elec- 
tric Co. , 

Standardyne receiver; Standard Radio Corp. 

7-tube superhcterodyne receiver; Stanwood Elec- 
tric Specialty Co., Inc. ; f 

Thermiodyne receiver; Ther mledy ae Radio Corp. 

Thompson neutrodyne receiver; R. E. Thompson 
Mfg. Co. 

Thompson 5-tube neutrodyne knockdown sct; R. E. 
Thompson Mfg. Co. f 
Sectional “Universal”? radio outfits; Tresco Radio. 

“Tuska” receivers; C. D. Tuska Co. 


RHEOSTATS 
Filament rheostat; Sterling Mfg. Co. 


SOCKETS AND ADAPTERS 


Silver 5-gang. No. 199 socket: Silver-Marshall, Inc. 
Dulce-Tone (phonograph adapter); The Teagle Co. 


SWITCHES 


se battery switch; Saturn Mfg. & Sales 
. Inc. 
Radjo antt-capacity switch; Sharpe Plug Co. 


TESTING INSTRUMENTS 


Filament meter; Sterling Mfg. Co. 
Panel type meter; Sterling Mfg. Co. 
Pocket type meter; Sterling Mfg. Co. 


TOOLS AND EQUIPMENT 
saree electric soldering dron; Samson Cutlery 


o. 

“Bernard” hand-vise pliers; Wm. Schollhorn Co. 

“Kant Stick” hydrometer; Scranton Glass In- 
strument Works, Inc. 

Scranton hydrometer; Scranton Glass Instrument 
Works, Inc. 
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Ayanbee hydrometer; Scranton Glass Instrument 
orks, Inc. 

Spintite wrenches; Stevens Co. 

Stevens speed-up tools; Stevens Co. 

Stevens panel cutter and bezel beader; Stevens & 


o. 
Sias combined drill and countersunk; Stevens 
o. 


TUBES 
re tubes; Schickerling Products Mfg. 


o. 

Acrodyn tube type 201-a; Star Engineering Co. 
“Comet” vacuum tube; Summit Radio Co. 

Claritron tube, type 201-a; Superior Radio Co. 
Supertron radio tubes; Supertron Mfg. Co. 


TUNING INDUCTANCE UNITS 


Samson oscillator coupler; Samson Electric Co. 

Oscillator coil unit; Sangamo Electric Co. 

“Ray” coils; R. C. Schoonhoven. 

“Shamrock” variocoupler; Shamrock ate Co. 

“Radjo" low-loss tuner: Sharpe Spark Plug Co. 

ea all-wave coupler; Shepard-Potter Co., 
ne. 

Sickles diamond weave inductance coils; F. W. 
Sickles Co. 

Sickles variometer; F. W. Sickles Co. 

Sickles vartocoupler; F. W. Sickles Co. 

Stickles tuned transformer coil; F. W. Sickles Co. 

Sickles knockout coil; F. W. Sickles Co. 

Sickles coils for Roberts’ circuit; F. W. Sickles 
o. 

Sickles coils for Craig reflex; F. W. Sickles Co. 

Silver oscillator coupler; Silver-Marshall, Inc. 

Silver coupling unit; Silver-Marshall, Inc. 

Sunplex vaniocoupler; Simplex Radio Co. 

Simplex DX tuner; Simplex Radio Co. 

Kelcoil; Syco Radio Products Corp. 

Oscillating coil; Sypher Mfg. Co. 

Tuning coil; Sypher Mfg. Co. 


VARIABLE CONDENSERS 


Silver low- loss condenser; Silver-Marshall, Inc. 

Microdenser; Sterling Mfg. Co. ’ 

Thordarson variable condenser; Thordarson Elec- 
tric Mfg. Co. l 


Kadel & Herbert 


A NOVEL VARIOMETER LOOP 


A new variometcr loop antenna which consists of two semi-elliptical coils, one of 
which may be rotated in a plane at right angles to its axis so that the inductive 
relation may be varied continuously, has been designed by Stewart C. Whitman, 
who is pictured above adjusting the knob that tunes the instrument. This loop 
may be used with a fixed shunt capacity instead of the usual variable capacity unit. 


CoNDUCTED BY DR. 
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The Einstein Theory 
Confirmed Once More 


OF the three tests originally proposed to deter- 
mine the truth of the Einstein theory of rela- 
‘ tivity one was the alteration of the wavelength 
of light rays originating on the sun. According 
to Einstein light is affected by gravity. One of 
the other two tests, you remember, was the bend- 
ing of the rays of starlight by the intense gravita- 
tional attraction of the sun. The wavelength 
alteration is another gravitational effect. The 


intense gravitational attraction at the surface — 


of the sun affects the hot atoms of hydrogen 
and other gases there. The light waves which 
these atoms omit are slightly longer than similar 
waves omitted by the same kinds of atoms on 
earth, where gravity is less intense. 

This wavelength test for the Einstein theory 
was applied to sunlight by Dr. St. John of Mount 
Wilson Observatory. His results confirmed the 
theory, although the proof turned out not to be 
absolute. Some necessary corrections were in- 
troduced and a few possible uncertainties came 
in with them. Now the same test has been ap- 

lied to a much more striking instance, the light 
rom the tremendously heavy companion star of 
Sirius. Again the work comes from the Mount 
Wilson Observatory and is reported in a paper 
by Dr. Walter S. Adams, the Director of that 
observatory! | 

This star called Sirius is the brightest fixed 
star in the sky. To the eye it seems a single 
star. Astronomers have discovered, however, 
that it really is two stars. They revolve about 
each other in some fifty years, much as the earth 
revolves about the sun. The fainter of the two 
stars is believed to have an astounding density. 
Professor Eddington, the great English astron- 
omer, has estimated that the matter of this star 
may weigh more than 4,000 times as much as 
the same volume of lead. 

Naturally the force of gravity on so dense a 
star will be far more intense than on the surface 
of our sun. The shift of the wavelengths of the 
light rays, as required by the Einstein theory, 
will be correspondingly greater. Calculations 


‘indicate, in fact, that this shift in the light from 


the Sirius companion ought to be about thirty 
times as great as the analogous shift in light rays 
from the sun. 

The exact determination of the wavelength 
shift in the Sirius light was not easy. The light 
rays from the faint companion star are difficult to 
separate from those originating on the much 
brighter disk of Sirius itself.* But, using the great 
100-inch telescope at Mount Wilson, Dr. Adams 
overcame these difficulties. The 
of the wavelengths was detected. It corresponds 
with the amount predicted from the Einstein 
equations. And so, the famous theory has 
passed successfully another test. | 


Elections Leave Filament as 
They Should 


Many years ago the great British physicist, 
James Clerk Maxwell, worked out what has 
come to be known as Maxwell’s Law for the 
formulation of events which happen by chance. 
For example, this law states the number of 
molecules of a gas which will have high speeds, 
the number which will have low speeds and 
the number which will have moderate speeds: 
all at any given instant and at a determined 
temperature and pressure. Electrons in a 
vacuum tube behave in many ways as do the 
flying molecules of a gas, and Maxwell’s Law 
has been applied, also, to the calculation of 
many of the rules which control the behavior 
of the electron population in such a place as a 
radio vacuum tube. 

The same law has been applied, furthermore, 
to the escape of the electrons from the fila- 
ment. Many filament calculations are based, 
implicitly or explicitly, on this famous prin- 
ciple. Experiment has confirmed it, so far as 
the experiments were accurate, but it has been 
felt that they were not accurate enough. Re 


_ * “The Relativity Displacement of the Spectral Lines 
in the Companion of Sirius.” by Walter S. Adams 
Proceedings of the National Academy of Sciences (Easton. 
Pa.), vol. 11, pages 382-387 (July, 1925). 
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cently Mr. L. H. Cie. of he Bell Tele- 
phone Laboratories, has repeated the experi- 
mentation with. extreme ,care and with every 
possible refinement.* The electrons are well- 
behaved. Maxwell’s Law is obeyed; the re- 
spective percentages of speedy, slow and mod- 
erately fast electrons leaving the filament in 


any instant are just what the Maxwell calcu- - 


lations indicate that they ought to be. 

To the radio expert the chief value of this 
result will be an increment of peace of mind. 
We have been assuming certain things about 
electrons; that they are tiny separate charges 
of electricity, that they can collide and rebound 
much as tennis balls would, that they escape 
from a hot filament in somewhat the same way 
` in which water molecules evaporate from an 
exposed surface. Gradually we have grown to 
_ think of these assumptions as facts, although 
no one of us has ever seen an electron nor can 
make even the wildest guess as to what it would 

look like if we could see it. And so, it is con- 
= soling to discover that a piece of extremely 
_ careful measurement on electrons shows that 
they really do behave, in this instance at least, 
a the way which we have been assuming for 
them. 


*“The Distribution ot na PL td Among 
Thermionic Electrons,” a H. Germer. The 
Physical Review (Corning, Y.), vol. 25, pages 795- 
807 (June, 1925). 
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Inspecting Motors by Radio 


Every radio listener knows that a radio set 
will pick up and make annoyingly audible the 


‘ electromagnetic disturbances sent out by mo- 


tors which have imperfect brushes or are other- 
wise not in good condition. Many a fan has 
complained about the elevator motors in his 
apartment house, often to the actual advantage 
of the landlord, who did not know that he was 
wasting costly current for want of a little 
adjustment of his motor brushes. Now this 
same tendency of bad motors to broadcast radio 
noise has been put to practical use by Mr. John 
O. Gerson of the street railway company of 
Charleston, S. C.* 

By arranging an antenna wire parallel to 
the track along which the cars are run and 


- connecting this antenna to a special listening 


set, Mr. Gerson was able to hear the noises 
produced by the motors and to determine, in 
many instances, incipient faults of adjustment 
before these faults became noticeable to the 
motorman. The inclusion of simple tuning de- 
vices permitted the listener to distinguish be- 
tween the normal hum of the motor and the 
high-frequency hiss of an arcing brush. 


***Radio Used to Discover Electrical Defects in 
Cars,” by John O. Gerson. The Electrical Railway 
ad (New York), vol. 66, page 90 (July 18, 


HOLDING A STOP-WATCH ON ELECTRONS 


Mr. L. H. Germer, of the Bell Telephone Laboratories, has studied with the maximum pos- 
Sible accuracy the speeds of the electrons given off from a hot filament, like the filaments of 


radio vacuum tubes. 


Some of these electrons are very fast, others are relatively slow. The 


percentages of slow ones and fast ones agree with the theortes worked out in advance. 
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A RECORD OF THE ELECTRON GUN 


This picture shows how the end of the electron 
pencil, where it strikes the glass end of the tube, 
vibrates under the influence of an alternating mag- 


netic field. 


It seems probable that a special, portable re- 
ceiver, properly equipped to tune in, in turn, 
different frequency bands, would be a useful 
inspection instrument, not only in the street 
railway industry, but to all users of many elec- 
tric motors. Here is a problem for radio 
amateurs, one which it might be well worth 
while financially for some one to solve by de- 
vising a dependable and convenient standard 
hook-up for motor-inspection purposes. 


A New Electron Gun 


One of the well-known instruments for 
studying the oscillations of radio circuits 1s the 
Braun tube or electron oscillograph.* In. this 
device a narrow stream or “pencil” of flying 
electrons is deflected to one side or the other 


*For a description of this instrument see “The 
Electron Pencil for Studying Radio Circuits,” by 
Paul Findley, Poputar Rapio, for April, 1924, pages 
328-334. 
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by the voltages of the oscillating circuit. This 
electron pencil strikes against a flattened end of 
the tube. This end being coated with a chemical 
which gives off light under electron bombard- 
ment. Where the electrons strike, a glowing 
spot appears on the tube. As the pencil swings 
back and forth in time with the oscillations of 
the circuit, this spot is spread out into a line or 
curve. Thus one obtains the oscillograph rec- 
ords which are used to determine the modula- 
tion of broadcasting stations and to study the 
multitudinous properties of radio circuits and 
instruments. 

This instrument has now been so modihed 
that not only the glowing spot at the end of 
the tube is visible, but also the beam of elec- 
trons itself. The electron pencil shines visibly 
as it passes along the tube, much as though it 
were a beam of light. A more exact analogy 
is the visible track produced by a stream of 
tracer bullets fired from a machine gun, each 
bullet leaving its trace of smoke and flame as 
it flies through the air. Just so the electrons 
shot from the new “electron gun” leave a 
glowing track in the gas inside the tube. 

The new instrument is the invention of Pro- 
fessor J. W. Buchta, of the Department oi 
Physics. of the University of Minnesota.+ It 
differs from the ordinary Braun tube mainly in 
containing a little mercury vapor. It is this 
vapor which renders the electron beam visible. 
Electrons are given off from a hot filament. 
just as in the ordinary radio tube. An applied 
voltage drives these electrons through holes 
in two metal diaphragms, thus producing the 
electron stream. This is the “gun” part of 
the apparatus. The electrons then encounter 
free atoms of mercury, flying around inside 
the tube. Some of these atoms are disrupted 
by the flying electrons. They then give off 
light. Thus the visible beam is produced. 

Any beam of electrons is easily deflected by 
electrostatic or magnetic forces, but the beam 
of Professor Buchta’s device is especially 
readily moved in this way. A permanent mag- 
net held near the tube will bend the beam 
through a considerable angle. Even the effect 
of the earth’s magnetism is evident when the 


tA Low-voltage Electron-beam Oscillograph,”” by 
J. W. Buchta. Journal of the Optical Society of 
America (Manesha, Wis.), vol. 10, pages 581-590 
(May, 1925). 
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HOW THE ELECTRON GUN IS PUT TOGETHER 


F ts the hot filament from which the electrons escape. D, and Dy; are diaphragms, each with 
a small hole, these holes confining the escaping electrons to a single straight pencil. The 


first diaphragm is positively charged, to pull the electrons away from the filament. 
The doubly crosshatched portions of the diagram represent glass tubes, used 


metal block. 


Bisa 


for tnsulation. 


em 


IN THE WORLD'S LABORATORIES 


From a photograph made for POPULAR RADIO _ 
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PROFESSOR BUCHTA’'S ELECTRON GUN IN ACTION 
The oscillograph tube, into which the electrons are fired, projects toward the front, just at 


Professor Buchta's left. 


The gun itself is in the rear. 


Professor Buchta 1s holding a bar 


magnet, by which the visible stream of electrons inside the tubes may be deflected to one side 


or the other, depending on the pole of the magnet which one uses. 


At the right 1s the pump 


used to maintain the necessary vacuum in the tube. 


tube is moved from a north-and-south position 
to an east-and-west position. Like other forms 
of electron-beam oscillograph, the instrument 
has practically no lag and almost no inertia. 
It responds instantly to alterations in the elec- 
tric or magnetic forces affecting it. 

Its greatest value will probably lie, however, 
in the visibility of the electron pencil through 
the tube. Professor Buchta states that the 
characteristics and utility of the instrument as a 
radio-frequency oscillograph are now being in- 
vestigated. The possibility of actually seeing, 
instantly and directly, what is happening to 
the stream of bullets from the electron gun 
ought to give the device important value in 
many radio investigations, as well as in studies 
of magnetic and electric effects in other fields 
of science. 


Do Impurities Improve Crystal 
Detectors? 


AN important contribution to the much- 
discussed question of the theory of crystal detec- 
tion was made a short time ago by Dr. Edgar T. 
Wherry, the distinguished mineralogist, now 
connected with the Bureau of Chemistry, in 
Washington.* Dr. Wherry examined a large 

* ‘‘Radio-Detector Minerals,” by Edgar T. Wherry. 


The American Mineralogist (Menasha, Wis.), vol. 10, 
pages 28-31 (February, 1925). 


number of mineral species of the most varied 
chemical composition. A number were found 
to have some value as detectors and some of these 
were found to vary from good to bad depending 
upon the amount of impurity in the crystal. 
Zincite, for example, is better the purer the 
crystal. But galena and pyrite reverse this 
behavior. Pure crystals do not detect well. 
Impure crystals, containing atoms of other ele- 
ments built into the crystal structure, sometimes 
form the best detectors. 

To explain his results, as well as the many 


. other puzzling facts about crystal detection, Dr. 


Wherry suggests that the property of one-way 
conduction which characterizes good detector 
crystals may be related to an internal atomic 
structure such that the electrons are held in 
place by slightly unbalanced forces. They find 
it possible to move more freely in one direction 
(with relation to the crystal axis) than in the 
reverse direction. The effect of impurities may 
be, Dr. Wherry thinks, to distort slightly the 
atomic framework of the crystal, so that this 
one-sided holding of the electrons to their places 
comes into play. 

What theory of crystal detectors will prove 
to be correct only time and more experi- 
ments will determine. Meanwhile, experimen- 
ters will find in Dr. Wherry’s tables, reprinted 
on the next page, what is probably the most com- 
plete list of detector minerals compiled to date. 
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GOOD DETECTORS 


Artificial Silicon. 22's oe. dade eid 4s Sue HE SES SS Si 
mpure pyrite, iron sulphide...................6, FeS2 
Tennantite, iron-copper arseno-sulphide.. . .Fe2CuroAs4Siz 
Enargite, copper arseno-sulphide.............. CusAsS,q 
Artificial zinc oxide (zincite), pure. ...........0008: Zn 
Impure galena, lead sulphide................. eee PbS 
FAIR DETECTORS 
Graphite, carbon. ........... 0.0. ewe e ees eho seeks C 
Artificial carborundum, silicon carbide......... e... SiC 
Octahedrite, titanium oxide. ..... 7... ee eee ... 1102 
Brookite, also titanium oxide... stints sow a ER EO 
Molybdenite, molybdenum sulphide. 2 ss era ie eee Sees MoS2 
Pyrolusite, manganese oxide..............0-2 00s M nOg 
Pyrrhotite, iron sulphide................ FeS (variable) 
Loellingite, iron arsenide. ... 6.0.0... 0. ee cece eee FeAs2 
Hematite, iron oxide.. ca ac ewecs oh guar 14 teed nn Fe:03 
Taenite, iron and nickel... 0.0... 0.0.0.2 cee, Fe, Ni 
Chalcopyrite, iron-copper sulphide. ... ie FeCuS 
Tetrahedrite, iron-copper-antimony sulphide. 
Fe2Cur0Sb4Sig 
Linneite, cobalt sulphide...............2 2 ce ces Co3S, 
Glaucodotite, cobalt arseno-sulphide............ CoAsS 
Polydymite, nickel SUD HIUG hc dig ce thet ens aww iann N1354 
Rammelsbergite, nickel arsenide................NiIAS2 
Chalcocite, copper sulphide..................+6.-CusS 
Berzelianite, copper selenide..............000.5. Cu2Se 
Famatinite, copper antimono-sulohide......... CusSbSa 
Stromeyerite, copper-silver sulphide. È CuAgS 
Aguilante, silver seleno- DPE puta tb E DO arene Axe (S, Se) 
Naumannite, silver selenide. ia te alee ab, ET g25e 
Hessite, silver telluride... ........-. 0000000200, Ag2Te 
Sylvanite, silver-gold telluride. AgAuTey 
Calaverite, gold telluride. ... ..AuTe2 
Natural zincite (impure), zinc oxide with man- 
RANGES oie ce ee eee ote ais hae ae (Zn, Mn) O 
Tiemannite, mercury selenide. ...........2. 0000 HgSe 
Coloradoite, mercury telluride... 0.0.2.0. .... 2.0006 HgTe 
Clausthalite, lead selenide. Scie eines wore ele DOS 
Chiviatite, lead-bismuth sulphide. Sid, dct E eann PbBi4S7 
Beegerite, ‘another lead-bismuth sulphide.. PbeBisSg 
Guitermanite, lead-arsenic sulphide wee. PH3AS286 
Guanajuatite, bismuth seleno-sulphide.......... BizSe2S 
POOR DETECTORS 
Anthracite (hard coal), carbon with impurities. ....... C 
Artificial metallic titanium... 0... 20... ee ee ees Ti 
Ilmenite, iron-titanium oxide.................. FeTiO3 
Psilomelane, hydrated manganese oxide Aa toe MnO':OH 
Metallic iron (artificial). . PE E E Ee 
Arsenopyrite, iron arseno- “sulphide. FeAsS 
Magnetite, magnetic iron oxide. Fe304 
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Pentlandite, iron-nickel sulphide............ (Fe. Ni) S 
Bornite, iron-copper sulphide.................- TeCuass 
Stannite, iron-copper-tin sulphide........... FeCuSnS, 
Smaltite (Safflorite), cobalt arsenide............. CoAs: 
Cobaltite, cobalt arseno-sulphide............... CoAssS 
Metallic nickel (artificial). ........0........... 0000. Ni 
Ullmannite, nickel antimono-sulphide...........3 6iSbS 
Domeykite, copper arsenide...................-.- C 
Covellite, copper sulphide...................0004- CuS 
Rickardite, copper telluride. pec esee 0s Sos a MOU es 
Eucairite, copper-silver sellenide. .. uAg 
Aikinite, copper-lead- -bismuth sulphide. . “Cu Pb BS; 
Argentite, silver sulphide.. uses oi eee ee eee ow 2S Ags 
Empressite, silver telluride...................... AgTe 
Argyrodite, silver-germanium sulphide........ AgsGeS 
Petzite, silver-gold telluride................. AgiAuTe: 
Alaskaite, silver-lead-bismuth sulphide. ..... AgzPbBiSs 


Nagyagite, gold-lead antimono- ae Rub G 


bs (Sb, Te)S 
Metacinnabarite, mercury sulphide.. . Hgs 


Onofrite, mercury seleno-sulphide........... Hig (S, Sel 
Altaite, lead telluride... ...e..ce-cccecceceeeeeee PbTe 

Bismutoplagionite, lead-bismuth sulphide Od beat PbsBisSi; 
Galenobismutite, lead-bismuth sulphide. ....... Pb BiS; 
Lilianite, lead- bismuth sulphide.............. Pb: Bu& 
Arsenie sous Sah Ae e REGIE Dh OS RR PAR RS S As 
Antimony a 22s Sos ek sae eea e owe Ge sede ots Bae een E Sb 
Bisniuthng «442 ace cake aces oee eo be emis Cree e & Bi 
Tetradymite, bismuth telluro-sulphide...... .Bi2T eS 
DONGHMM aie eene nn oe ORES FU eS See tek Te 


NON-DETECTORS 
(Although they might be expected to be detectars) 
Rutile, titanium oxide.. 


Zircon, zirconium- silicon oxide................. ZrSiQO, 
Columbite, iron-columbium oxide............. FeCbeOs 
Tantalite, iron-tantalum oxide................ Fe Taz 
Chromite, iron-chromium oxide (‘‘chrome iron ore’’) 
eCreO, 
Ferberite, iron-tungsten oxide. hare aid ..FewO, 
Uraninite (impure), uranium oxide................ 1 
Alabandite, manganese sulphide................. 
Troilite, iron Sulphide... «os .0.4 .54ip-b cow ene sates 
Franklinite, iron-zinc oxide............-e:+0-- Fe.ZnO, 
Millerite, nickel sulphide..............000.00.20.Ni 
Cuprite, copper oxide. 2.2.2... cc cece ee ce eee nee 
Marmatite, iron-zine sulphide. ............. (Fe, Zn) S 
Greenockite, cadmium sulphide.. .............008. CdS 
Cinnabarite, mercury sulphide. .............--.00- HgS 
Cassiterite, tin OX1dG 23 25 ies 5 duos oe Veeasess SnQg 
Stibnite, antimony sulphide.............. 020006, SheS3 
Bismuthinite, bismuth sulphide.. et glare Ray Sab Saa e BisS3 
Selenium (crystallized). ......... cc ce wees rr 


The Scientific American 


PROFESSOR MIETHE’S GOLD-MAKING LAMP 
This lamp, built of fused quartz and containing mercury vapor, is an exact replica of the 
lamp used by Professor Miethe in the experiments which were reported to have yielded gold 
from mercury. American investigators, repeating these experiments, have failed to confirm 
them. German reports also indicate doubt of Professor Miethe’s results. 
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Courtesy of Dr. O. von Miller, Deutsches Museum, Munich 


WHERE A REAL ALCHEMIST WORKED 


In the famous German Museum, at Munich, Germany, there has been constructed this exact 
model of a laboratory used by the ancient alchemists in their chemical researches, one of the 


chief of which was the attempt to make gold out of baser metals. 


The curtously-shaped pieces 


of alchemical apparatus were the parents of many devices used in modern laboratories. 


The New Alchemy Fails to Make 
Gold 


Over a year ago Professor Adolphe Miethe, 
2 well-known chemist of Berlin, startled the 
sclentinc world by the announcement that he 
iad succeeded in the century-long quest of the 
ancient alchemists. He had accomplished, he be- 
lieved, the transmutation of a base metal—in 
:his case mercury—into gold. The process was 
quite simple. Some mercury was put into a 
quartz tube and boiled. Through the mercury 
vapor thus produced a strong electric current 
was passed, exactly as it is passed in the fa- 
miliar Cooper-Hewitt lamps and in other forms 
of mercury vapor arc. After some hours of the 
action of the current the mercury was found, 
Professor Miethe reported, to contain a minute 
poni of gold which had not been there before. 

He assumed that a few of the atoms of mer- 
cury in the arc had been transmuted by electric 
forces into atoms of gold. A little later, a 
Japanese scientist, Dr. H. Nagaoka, of Tokyo, 
poner the probable transmutation of mer- 
ury into gold by a somewhat different method; 
the effective agent in this instance being bom- 
hardment of the mercury surface by a stream 
af high-speed electrons.* 

*Professor Nagaoka reports his results in Nature 
(London), vol. 116, pages 95-96 (July 18, 1925). 


Immediately following the first announcement 
by Professor Miethe, the Scientific American 
arranged for the repetition and critical exami- 
nation of the experiments, the work being con- 
ducted by Mr. Roger S. Estey, working under 
the direction of Professor H. H. Sheldon in the 
physical laboratories of Washington Square 
College of New York University, New York 
City. The result of this test is now reported.t 

The tests were entirely negative. Experi- 
ments with special apparatus, devised to test 
the theory of atomic transmutation supposed to 
underly Professor Miethe’s results, showed no 
transmutation. Other tests conducted with the 
exact method and apparatus used by Professor 
Miethe himself, led to the same result. Al- 
though the Scientific American is properly cau- 
tious in claiming that Professor Miethe’s re- 
stilts are definitely erroneous, the fact is clearly 
evident that these results have failed to be con- 
firmed after a most careful and competent test. 

Meanwhile a committee of German chemists 
has been scrutinizing Professor Miethe’s results 
and materials in his own laboratory. These ex- 
perts, too, are critical. It is reported that the 
method used by Professor Miethe to purify his 
mercury before use was incapable of removing 


t“Tests Fail to Confirm Transmutation to Gold,” 
The Scientific American (New York), vol. 133, pages 
296-297 (November, 1925). 
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the last traces of gold which might have been 
present as an impurity. It is probable, says the 
German committee,§ that the gold which was 
found after exposure of the mercury to the 
electric forces had really been there all the 
time. The implication is that Professor Miethe 
neglected to purify his materials and that his 
work is entirely wrong. So far as now an- 
nounced, no repetition of Professor Nagaoka’s 
experiments has yet been undertaken, but the 
negative result in Professor Miethe’s case will 
naturally cast some Suspicion on the Japanese 
claims as well. 

Transmutation stands, therefore, in just the 
situation in which it stood before the recent 
excitement. Atomic theory indicates that it is 
possible. The atom of mercury has only one 
more planetary electron than has the atom of 
gold. The atom of another element, thallium, 
has two more; the atom of lead three more; the 
atom of bismuth four more. On the other side, 
platinum has one less planetary electron than 
gold; our familiar tungsten has five less elec- 
trons. Any of these atoms might be converted, 
by simple enough changes, into gold atoms. 
Probably some of them -will be so converted 
before long. But there is no evidence, as yet, 
that any of them actually has been converted. 
Cheap gold—so cheap, for example, that we 
could use gold wire for antennas and gold 
plates for condensers—would have many in- 
dustrial and scientific utilities, but it 1s not now 
in sight. 


$The report, by E. H. Riesenfeld, Wilhelm Haase, 
Erich Tiede, Arthur Schleede and Frieda Goldschmidt, 
is abstracted, in English, in a newspaper dispatch 
by Science Service, Washington, D. C., published in 
Science (Lancaster, Pa.), vol. 62, number 1601, page 
xiv (September 4, 1925). 
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Compound Interest in 
Ether Waves 


Reapers of this Department are familiar with 
the many puzzling facts recently discovered 
about the radiation of light or of other ether 
waves by atoms; puzzles related to the so- 
called quantum theory of radiation.* Radiation 
seems to come out of atoms, you remember, in 
tiny separate pulses—in what Sir Oliver Lodge 
called so vividly “squirts” of energy. All rays, 
light and radio included, seem to consist ot 
these small separate bundles or particles. On 
the other hand, there are facts which indicate 
that radiation consists of waves. How to rec- 
oncile these two conflicting ideas is probably the 
most pressing problem of modern physics. 

Many physicists have suspected that this 
emission of radiation tn tiny squirts might be 
accompanied by a less jerky process of some 
sort occurring inside the atoms, a process of 
which we are not yet aware. For example, 
energy might accumulate, somehow, in each 
atom until it reached the bursting point. Then 
some of it would escape as radiation. This 
would be not unlike the operation of the great 
geysers of Yellowstone Park or of New Zea- 
land. In these curious volcanic springs steam 
accumulates deep in the earth until its pressure 
is too great. Then it suddenly blows up. A 
vast column of water is hurled high into the 
air. This relieves the pressure. The water 
falls back. Steam begins to accumulate again 
and the cycle is repeated. Possibly atomic ra- 
diation is something of this same sort. 

There has recently been added to these sug- 


*See, for example, “New Theories of Ether Waves,” 
Porurar Rapio for August, 1925, pages 168-171. 
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HOW THE MODERN GOLD-MAKING CLAIMS WERE TESTED 
The replica of Professor Miethe's lamp, as set up in New York by Professor Sheldon and 


Mr. Estey, is at the right of the photograph. 
cool enough that the quarts will not melt. 
box, one side of which is shown in place. 


Underneath it is an electric fan used to keep tt 
In operation, the lamp is surrounded by a wooden 
This prevents escape of the dangerous ultra- 


violet light rays which the lamp gives off while operating. 
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From a photograph made for PopuLAR RAp1o by Gilman and Co., Oxford 


DISTINGUISHED MATHEMATICIAN POINTS OUT RADIATION LAW 
Dr. Alfred Lodge, of Oxford, England, calls attention to the fact that the emission of pulses 
of radiant energy from atoms occur as though the atom accumulated energy from somewhere 
an accordance with the familiar law of compound interest, a pulse of energy being given off 

whenever the accumulated atomic ‘‘interest’’ reaches a sufficiently high value. 


gestions the interesting observation that if en- 
ergy does thus accumulate inside an atom be- 
tween bursts of radiation, its accumulation ap- 
pears to follow the familiar law of compound 
interest, the law according to which the sum in- 
creases at a rate proportional to itself. This 
suggestion comes from Dr. Alfred Lodge, 
brother of Sir Oliver Lodge and an investi- 
gator. of distinction in the field of pure mathe- 
matics.t 

“Interest is compound until it is paid, and 
then begins again.” The energy of the atom 
grows until there occurs a “payment” of ra- 
diation; then it is left to grow again until it is 
time for another dividend. “Within the atom 
the energy grows continuously, but it is given 
out spasmodically.” The energy which thus ac- 
cumulates within the atom is presumably “in- 
ternal electronic energy, the only kind of dis- 
turbance which can affect the ether and either 
radiate or absorb. It is doubtless associated 
with some particular frequency of revolution or 
internal vibration. Mere molecular or mechani- 


+The suggestion of Dr. Alfred Lodge is quoted by 
Sir Oliver Lodge in æ letter in Nature (London), 
vol. 115, page 798 (May 23, 1925). Further details 
are given by Dr. Alfred Lodge himself in letters in 
the some periodical, page 838 (May 30, 1925) and 
page 947 (June 20, 1925). 


cal energy alone would not radiate. Matter 
alone has no link with the ether.’’§ 

Better knowledge of what ether radiation 
really is, is one of the great needs of radio 
theory. We talk glibly of “waves” and “vibra- 
tions” and what-not, but it is worth while to 
remember occasionally that these are merely 
words. In plain truth we do not know in 
the least what constitutes a ray of light or a 
beam of heat waves or the spreading radio 
waves which carry our signals around the 
earth. All these things are mysteries which 
science has still to solve. 

There is undeniably something satisfying in 
the idea that the universe may be full of en- 
ergy which we do not perceive, that this energy 
is accumulated, like compound interest, by the 
structure of an atom and is paid out, when it 
grows great enough, in the form of ether 
waves. This, one gathers, is not far from the 
idea held by Sir Oliver Lodge. Dr. Alfred 
Lodge, as becomes a mathematician, is cautious 
of speculation. He confines himself to pointing 
out the interesting fact that the mathematical 
formulation of the quantum theory of ether 
radiation and the mathematical formulation of 
compound interest are the same. 


$The quotations are from the letter of Sir Oliver 
Lodge cited. 
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Radio During the Next Eclipse 


THE total eclipse of the sun, which occurred 
last January over the northeastern states, was 
one of the great events of radio as well as of 
astronomy. By the co-operation of thousands 
of radio engineers and broadcast listeners, as 
well as of the broadcasting stations, data were 
obtained which meant a great deal for our 
knowledge of the propagation of radio waves 
over the earth’s surface. There will be an- 
other total eclipse of the sun next January, 
but it will be much less of a radio event and 
scarcely anything of a public spectacle. 

This is because of a difference of location. 
Next year’s eclipse will be visible (as a total 
eclipse) only in eastern Africa, the Indian 
Ocean and the islands of Sumatra, Borneo and 
Mindanao. It occurs on January 14, 1926, be- 
ginning at sunrise in the African mountains 
north of Lake Victoria and ending at sunset in 
the ocean southeast of the Philippine Islands. 
Totality will last from a fraction of a minute 
up to four minutes and ten seconds, about 
twice as long as the maximum totality during 
last year's eclipse in the United States. 

Astronomic expeditions will be stationed at 
several points on the Island of Sumatra, which 
island the eclipse crosses during the mid-portion 
of the afternoon. It is possible that expedi- 
tions will be stationed, also, on the east coast 
of Africa and in Mindanao. The radio sta- 
tions in Sumatra, Borneo and elsewhere near 
the path of totality will probably make obser- 
vations. Scientists in Europe are planning 
other tests with around-the-world radio, in 


Courte ol Professor Edward 5 King 


THE SUN’S CORONA PHOTOGRAPHED 
BY INVISIBLE LIGHT 

During the eclipse of the sun last January, Pro- 

fessor Edward S. King, of Harvard University, 

made this remarkable photograph at the Maria 


Mitchell Memorial Observatory, on Nantucket 

Island. The photograph was made by ultraviolet 

light, passing through a quartz lens covered with 

a film of silver, so that it was quite opaque to 
ordinary light. 
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order to see whether the eclipse will have irm- 
portant effects on radio transmission over parts 
of the earth not close to the shadow. There 
is no probability, however, that the radio in- 
vestigations will be organized with anything 
like the completeness and care exhibited last 
year. There are so few possible observers in 
the region of the eclipse that such effort would 
be wasted. 

Any radio listener, on ship or ashore, who 
happens to be in or near the zone of totality 
on January 14, should be sure, however, to 
make what observations he can. The editor of 
this department will be glad to supply detailed 
suggestions for any specified locality on re- 
quest. In the absence of advance plans, what 
the listener should do is to tune in some large 
transmitting station on the opposite side of the 
path of totality and listen to this station for 
about one hour before totality, through totality 
and for about one hour afterward, recording 
the exact second of any marked changes of in- 
tensity. PoruLar Rapio will be glad to receive 
reports of such observations. Exact times, prei- 
erably in Greenwich time, are essential: as is 
also an exact specification of the location, by 
latitude and longitude. 

Persons not equipped with radio receivers, 
but who expect to be within or near the eclipse 
path, can make some useful observations also. 
If you plan to be in that part of the world 
on January 14, write this department and say 
so. We shall be glad to supply detailed data of 
the eclipse path, the time of totality, suggested 
observations and the like. Be sure to give us 
the exact location of the place where you ex- 
pect to be 


A Photo-electric Grid-leak 


Tue problem of obtaining a variable high 
resistance for grid-leak purposes has been 
solved in a novel manner by a British experi- 
seas Mr. G. G. Blake. He uses a selenium 
cell. 

The metal selenium has the peculiar property, 
you remember, of altering its electric con- 
ductivity when light falls on it. This property 
is put to use in making the selenium photo- 
electric cells used in many kinds of apparatus 
in which light signals are converted into elec- 
tric signals. It was a selenium cell, for ex- 
ample, which was used in the famous “electric 
dog” of Mr. John Hays Hammond, Jr., a small 
device mounted on wheels and which would 
follow a light from place to place, just as a 
dog follows a man. 

Normally, selenium has a rather high electric 
resistance. When light falls on it this resist- 
ance decreases. The amount of the decrease 
depends on the intensity of the light. Mr. 
Blake mounts a selenium cell, therefore, in place 
of the grid-leak. This cell can be illuminated 
by a light ray, the intensity of which can be 
increased or decreased by means of a shutter 
or in any other convenient way. Adjustment 
of the light increases or decreases the resistance 
until the proper value is attained. 


*“A  Grid-leak Controlled by Light,” by G. G. 
Blake. The Wircless World (London), vol. 17, 
page 254 (August 26, 1925). 
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From a photograph made for POPULAR RADIO 


an Amateur Station (2NM) that is Heard 
Around the World 


A SHORT time ago the new spapers ‘reported that Mr. Gerald Marcuse, a radio ama- 
teur in Surrey, England, talked by radio with the operator of the U.S. s. Seattle, 600 
miles east of Australia. In response to a request from PoPULAR RaDio, Mr. Marcuse 
reports: “I am sending you a picture of my gear which has been successful in sending 
telephony and music all over the world and in some cases in the remotest part of the 
world. Regular schedules are maintained with Mosul twice a week. My speech has 
also been successfully received in the following countries: U. S. A., Canada, Mexico (IK), 
Australia, New Zealand, India, Egypt, Iraq, Argentine (A8) and although I have re- 
ceived reports from South Africa of my CW QSA have not vet received any reports of 
my speech being received there. For the guidance of your readers I give you my regular 
times of transmission; every morning at 0600, Friday 2300, Sunday 1400 C.M.T.” 
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CONDUCTED BY J. ANDREW WHITE 


In this department the Dean of Broadcasters—iwhose voice is known to millions of broadcast 
listeners—records items of interest and value to all radio fans everywhere. 


“Radioville’ Is in Alaska 


In Alaska there is a town called Radioville. 
Neither the atlas nor railroad and post office 
records confirm this, but Joseph P. Bauer signed 
his name to a telegram bearing this address 
which was received at KOA, the Rocky Moun- 
tain broadcasting station, and it is a fair as- 
sumption that the sender of the message knows 
where he lives. 

* * * 


Ireland Joins the Ethereal Chorus 


Word from Ireland carries the encouraging 
information that the plan for establishing broad- 
casting stations as a State concern has been 
approved by the Minister of Finance, and work 
will soon be begun on initial installations at 
Dublin and Cork. 


* * * 


Why 90 Percent of the World's 
Broadcasting Is Done in the 
United States 


THERE has been some talk about the United 
States Government establishing a Commission 
on Communications, and the idea is not popu- 
larly received in quarters where the freedom 
from State restriction is known to have 
made possible America’s amazing develop- 
ment of broadcasting. At the radio industries 
banquet Senator C. C. Dill of Washington 
sounded a warning that was heard by listeners 
to the chain of twelve stations hooked up for 
that occasion, an audience of probably 5,000,000 
persons, who were told by the Senator: “The 
day vou give to any board in Washington the 
power to regulate radio, that day will the 
liberty of radio and the radio industry end. 
In some other countries they have a radio cen- 
sorship and the result is that 90 percent of all 
broadcasting is done in our own country.” 


The Ghost-seekers Adopt Radio 


SPIRITISTS in convention at Paris made the 
strange admission that mediums are recognized 
as being generally unsatisfactory and untrust- 
worthy, and it seems likely that they will aban- 
don the long. standing and seemingly only 
plausible means yet devised for communicating 
with the dead and substitute therefor some new 
adaptation of the radio. Certainly this is a 
naive supposition, resting probably on the 
sweetly simple belief that there is something 
mysterious about the transmission and recep- 
tion of radio messages that fits in with medium- 
istic phenomena, ‘whereas radio is merely a 
utilization of scientific electrical laws fixed and 
inflexible and so simple that any person can 
grasp the subject with little study and an abso- 
lute novice manipulate a set and get results 
without the slightest surprise at the success- 
ful accomplishment at the first trial. But the 
spiritists declared that a new means for reaching 
those in the other world “must” be devised—so, 
radio. 7 

* *. * 


A Belgian Amateur Makes a 
Record 


A BeLciAN amateur has accomplished the 
trick of communication half-way around the 
world to New Zealand, and that’s a new and 
distinctive achievement to be written down in 
the records of the Radio Club Belge. for it 
was the vice-president of that organization, 
A. Courtois, who put over the distance test from 
his station 4YZ, at Verviers. Using sixty-four 
watts on a forty-five-meter wavelength, he com- 
municated for several minutes with Ivan 
O'Meara of Gisbourne, New Zealand, who an- 
swered and was heard, although the transmis- 
sion was effected in broad daylight at his end. 
English stations have reached New Zealand 
before, but this is the first time for Belgium. 
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A Novel Radio Pilot for Flyers 


AIRPLANE pilots will no longer be required 
to listen in continuously for the code signals 
which keep them on their course through 
darkness and fog if their craft is equipped 
with the newest type of receiver developed at 
McCook Field. When the receiver is properly 
tuned to the radio beacon it operates three tiny 
electric lights mounted on the dashboard, indi- 
cating whether the airman is on his proper 
course or veering to the left or right. The 
central light is white, and when lit it means 
that the proper course is being held to; a red 
light flashes on if the craft is off to the left 
and a green lamp on the right tells if the veer- 
ing is in that direction. This is accomplished 
by an interlocking signal system which is sim- 
puy itself. The transmitter at the flying 

eld which sends out the radio beacon to guide 
the aviator transmits two distinct signals. If 
the flier is off the course to the left only one 
signal is received, the Morse letter A (dot, 
dash); if off to the right, the letter N (dash, 
dot); if fiying exactly on the prescribed course 
these two signals combine for a series of 
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dashes. It is these code impulses picked up 
by the radio receiver which light the various 
lamps, through a relay. The unbroken series: 
of dashes operates the white light, and since 
this means that both A and N signals are being 
received with equal intensity and have therc- 
fore combined, this is the proper course. Devi- 
ating to the left of the course brings in the 
letter A, which lights the red light; if off to 
the right, N alone comes through and the green 
amp glows, so visual evidence of whether or 
not the aviator is holding to his course is always 


before him. 
* * * 


Less Interference from Ship 
Radio 


SHips flying the American, British, Irish or 
Canadian flags are now required to keep off the 
broadcasting waves when within two hundred 
and fifty miles of the shores of these countries. 
The new order is, of course, designed to pre- 
vent needless interference between broadcast 
programs and ship messages, a workable and 
useful arrangement for both interests. The dis- 


tress call wavelength, six hundred meters, is to 


` 
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A RADIO SET WHICH TUNES ITSELF 


One of the novel radio receivers entered in the contest for amateur set builders 
at the recent Radio World’s Fair was made by John J. Muller in the shape of a type- 


writer. 


To tune a station on this set you merely press a button which actuates 


electric magnets, which in turn cut in portions of the tuning coil. 
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be used, and the channels above reserved to 
ship communication. The Great Lakes, too, are 
included in the agreement. Safety of life at 
sea has always been a matter of first considera- 
tion since the advent of radio, and vessels have 
in consequence been favored with the best 
channels of communication, but broadcasting 
has so markedly increased in importance that the 
old order is changing daily, and perhaps: the 
most significant step yet taken is this one, pro- 
hibiting ships the use of the three hundred and 
jour hundred and fifty meter waves when they 
are sufficiently close to shore to spotl the enjoy- 
ment of the broadcast fans. 
ee © k * 


Listening In on Japan 


THE Japanese high power system has gone 
over to private hands finally, a transfer that 
has been the subject of long discussion. Four 
nity-kilowatt stations are planned, the material 
and equipment to be purchased from an Ameri- 
can company. New stations are to be built at 
Isamimura and Kaizomura, the latter to com- 
municate with the United States. The system 
for overseas message trafic will include the 
present stations at Harunomachi and Tomioka 
communicating with Germany, France and the 
Far East. Tomioka now handles messages for 
Europe via Hawaii and San Francisco, thence 
to the cross-Atlantic chain. Meanwhile, broad- 
casting has not been overlooked in Japan, the 
programs having started last July from Nagoya 
and since then Tokyo and Osaka have joined in. 
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Pacific & Atlantic 
A HERO OF THE S-51 DISASTER 


Over one hundred hours on the job, with never 
more than three hours sleep in each twenty-four 
was the record of James S. Herren, radio opera- 
tor at the submarine base at New London, 
Conn., when the accidental sinking of submarine 
S-3] necessitated constant vigilance there. 
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Re-broadcasting Yankee 
Programs in Germany 


Tue Germans are so much interested in re- 
ceiving. American broadcast programs that an 
agreement has been reached to provide special 
cquipment for this purpose and attempt to re- 
broadcast features transmitted by the Radio 
Corporation’s super-power station, using for 
the purpose the central station of Konigswus- 
terhausen. And if this is successful it is pro- 
posed to increase the power of one of the Ger- 
man transmitters and at regular intervals send 
out an “American Program” for listeners in 
the States, to be re-broadcast, of course, by 
an RCA plant here. None other than Dr. Hans 
Bredow, State Secretary of the Reichspost, is 
authority for this statement, which opens up 
the interesting possibility that performances 
from the opera houses at Berlin, Munich and 
Frankfurt-Main may be transmitted overseas as 
they are now being heard throughout the Ger- 
man provinces. 


* * x 


.1 New Station to Compete for 
Long-distance Honors 


THE Daventry station, Englands new high 
power broadcaster located in Northamptonshire, 
should come across the ocean with good volume, 
for twenty-tive kilowatts of power is being used 
on a wavelength of 1,600 meters. Chelmsford 
is now through and the famous call 5X X_ has 
been transferred to the latest candidate for dis- 
tance honors erected by the British Broadcast- 
ing Company. There will be re-broadcasting 
from Daventry, so if you pick up this station on 
a low wavelength, before you begin bragging 
about receiving England direct, don’t overlook 
the fact that its Wave is the 1,600 one, above 
the span of the average receiver used in the 
United States. 


* * * 


The Difference Between “High- 
power” and “Super-power” 
Stations 


Misuse of the designation “super-power’” as 
a descriptive term for many of the broad- 
casters using high-power is not to the liking 
of officials of the Department of Commerce. 
Fifty kilowatts or more are required to climb 
into that classification, and there are only three 
stations proposed to operate with that electrical 
wallop. Fifty-two stations in the B classifica- 
tion are using power above a half kilowatt. 
KDKA is licensed to use ten kilowatts experi- 
mentally, and half that power is permitted to 
ten other broadcasters. Two are permitted 
use of 3,500 watts, two others 3,000, and an 
additional two employ 2,500 watts. Next in line 
are three stutions with 1,500 watts, twenty-five 
which use 1.000, or one kilowatt, and there are 
seven broadcasting with 750 watts. But, says 
the Department of Commerce, these are high- 
power stations, not super-power. 


BROADCASTS 


er. Sn At eT 
DCN + 2%. oe PE oe 6" “ee 


— eee 
a 


a 
Lad 


E 
og 


A YOUTHFUL AMATEUR MAKES A RECORD ON A UNIQUE 


—i 


HOME-MADE SET 


Arthur Collins, a fifteen-year old amateur of Cedar Rapids, Iowa, has the distinction of being 
the first to pick up the low-wave signals from station WNP, aboard the Mc Mullan ship Bow- 


DOIN în the Arctic. 


Collins’ home-made equipment includes pieces of coal and coke used as 


rectifiers, a coil taken from a Ford car and glass towel racks for insulators. 


A Convict Radio Student 


Convict No. 13,377 is the most popular of 
the more than 500 men imprisoned at a Penn- 
sylvania penitentiary, for he recently completed 
a five-tube radio receiving set and each night 
he entertains scores of his fellow-unfortunates 
with programs of the DX variety. It all 
started when No. 13,377 enrolled in a radio 
course that is conducted by a Pennsylvania 


college. 
* * * 


“Radio Insanity” 


THE establishment of a regular service of 
radio concerts and entertainments by the Post 
Office Department of Vienna has resulted in 
what is called the first case of radio insanity 
on record in Austria. A forty-six-year-old 
lithographer complained to the police that the 
whole world was talking about him. He said 
he was connected with a radio receiver and 
could distinctly hear people in every part of 
the globe gossiping about him. He asked, piti- 
fully. to be disconnected from the radio waves. 
He has been placed under observation in an 


insane asylum. 
* * * 


Licenses for Receiving Sets 


On January Ist Sweden put into effect new 
radio regulations and new licenses were re- 


quired. Licenses for private receiving sets 
cost twelve kronen, but when loudspeakers are 
employed in public places or for- advertising, 
special permits at increased fees are necessary. 
The regulations require that regular receiving 
sets must not be connected with automatic re- 
cording apparatus, and also that listeners must 
maintain secrecy as to all communications 
heard, except, of course, the broadcast pro- 
grams. The copying of news items broadcast 
by a publisher is prohibited for commercial 
purposes. All licenses issued carry a provision 
that the sets covered may be inspected at any 
time by the authorities. 


* * x 


Broadcasting Hours for the Blind 


Dr. Gustav GAERTNER, a German professor, 
has conceived the idea that the early hours of 
the morning might be devoted exclusively to 
radio broadcasting for the blind. A single 
speaker could thus reach the blind and those 
with defective vision. He suggests finding out 
what such persons would like to hear through 
a “round-robin” addressed to the blind them- 
selves; he himself suggests a program of im- 
portant political and current events, that would 
be followed by an hour of reading from good 
literature, both fiction and more serious works, 
and an hour of simple scientifc information. 


586 


POPULAR RADIO 


Stations. That Broadcast Weather 
Forecasts ae the States 


California...... 
Colorado....... 


Idaho.......... 
Illinois........ 


Indiana........ 


Kentucky...... 
Louisiana...... 


Maryland...... 


Massachusetts. . 


Michigan...... 


Minnesota..... 
Mississippi. .... 
Missour:...... 


Montana....... 
Nebraska..... 


Nevada.. 


New Hampshire. 


..WGN, 


'K 
KTHS, WDAF, WHB, KSD, WMC, 
WBAP 


.KGO, KLX, KFI, KHJ, KMJ. 
KLZ. 


KOA 
WABL, WNAC, WGI, WGY, WHN, 
WJAR, He we NAA, WAHG, 


Z 
. WCAO, WIP, NAA. 


KGU. 
.KGO, KFAU. 


ua N WLS, KYW, WHAS, 
WwW WOC, KSD, WEW. 

WA P. NWON WLS, KYW, WHAS, 
KDKA, WGBF, WBAA. 


WHB, KSD, WEW, WJAG, WIAK. 
OAW. 


WwW 
WGN, KFNF, _KSAC, WEAH, 
WDAF, WHB, KSD, WOAW. 


-WHAS, KSD, KDKA, WMC, NAA. 


KTHS, KSD, WBAP, WEAY. 

WGI, Y WHN, NAA, 
WEAF, WJZ, WAHG. 

WR WCBM, WCAO, WIP, KDKA, 


A. 
.WNAC, WGI, WGY, WHN, WJAR, 


WEAN, NAA, WEAP, WJZ, 
WAHG. 
WAAF, WGN, WLS, KYW, WWJ, 


WCX, WWAO, WKAR, WRE 
WABM, KDKA, WBAA, WEBK. 
WBDC. 

WAAP, WCCO, WGN, 


W DAY. 
WEAP, WMC, NAA. 
WLS, KFNF, WOS, 
WHB, KSD, WEW, WOA 


WGN, WCCO. KFBB. 


WGN, WOI, KFNF, WEAU, WDAF, 
KSD. WCAJ. WFAV, 
WJAG, WIAK, WOA 


.. KGO. 
.WNAC, WGI, WGY, NAA, WEAF, 


WJZ, WANTIG. 


WLS, WOI, 
WEAU, WPAU, WOAW, WPAK, 


een 


New Jersey...... WOR WHN, 


New Mexico..... KOA LZ. KOB 

New York.......WGY. WGR, WCAD, WMAK, WHN, 
WwW Z. WHAM, WEAR, WAHG. 
Ww "YC, NAA, KDKA. 

WRC, WBT, WFBQ, KDKA, WTAR, 


WJZ. WIP, WOO.. 


North Carolina.. 


North Dakota...WAAF, WGN, WCCO, WPAU, 
WPAK, WDAY, KDLR. 

Ohio. .......... WLW, WEAR, WBAV, WEAO, 
KDKA, NA 

Oklahoma....... KTHS, WEAH, "WDAF, WHB, KSD, 
WNAD, WB 

Oregon.........KGO, KFEC, KGW 

Pennsylvania....WRC, KDKA, WCAO, WHN, 
WDBC, WIP, WOO. WQAN, 


WFBG, WEAF, NAA, WAHG. 
Porto Rico...... Tae 
Rhode Island....WNAC, WGI, WGY, WHN, WJAR. 
WEAN, WEAF, WJZ, WAHG, 
NAA. 
.WSB, NAA. 
“‘WAAF, WGN, WOI, WEAU, wcco, 


South Carolina. . 
South Dakota... 


Tennessee....... WHAS, KSD, WMC 
Texas...........WCM, KFLX, WOAI, KFGX, WRR 
WFAA, WBAP, W 
Utah........... KOA, KLZ. K L: 
Vermont........ WNAC, WGI, WGY, WHN, WEAF, 
; WJZ, WAHG, NA A. 
Virginia.........WR WTAR, NAA. 
Washington..... aR KGW, KFQX, KFOA, 
West Virginia.... KDKA, WRC, N 
Wisconsin..... oa WAAF, WGN, Shs. KYW, WOI, 
WCCO, KFIZ, WABN, WHA. 
WCAY WHAD. WLBL, WTAQ 
Wyoming....... KOA, WCCO, KLZ, WGN. 


* * xæ 


Schoolboys Make Own 


Receiver Cabinets 


THOUSANDS of radio cabinets are being 
shipped from Latvia to this country. These 
cabinets are shipped unfinished in knock-down 
form and most of them are made by schoolboys 
in Riga. 


milling a horizontally polarized wave. 


THE NEW HORIZONTAL WAVE ANTENNA 
This is the experimental antenna made up of a number of separately tuned sections for trans- 


This ts the field laboratory of E. F. W. Alexanderson 


of The General Electric Company who ts investigating the scientific aspects of this development 
as they apply to the future of broadcasting. 
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A CONSTELLATION OF STARS SIGN CONTRACTS FOR RADIO CONCERTS 

Apt -five of the great operatic stars are included among the artists who recently contracted 

‘form before the microphone. Here Anna Case is signing up while Louise Homer, 

Reimald Werrenrath, Toscha Seidel and Hilda Lashenska watt their turns. Mr. Atwater 
Kent ts presiding at the ceremony. 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 


. By RAYMOND FRANCIS YATES 


Baby Peggyizing the Ether 


It really requires a lot of nerve to write 
what we are going to write with all of the 
mothers and fathers that we have in this coun- 
try. If you were as old as we are you would 
know that a mother or a father is a pretty weak 
thing when it comes to discovering “cuteness” 
in any of the human species under six years 
and three months. Just let anybody's baby 
gurgle at a mother, and she melts like a Bay- 
‘ berry candle. Fathers fall a little harder, but 
‘they are essentially weak when it comes to 
“little hands” and “li’l’ fat legs.” 
directors know their business when they work 
in the cradle with the pretty baby. “Aw, isn’t 
it sweet,” has held the record for movie solilo- 
quizing since the first nickelodeon was installed 
in the opera house out in Oskosh back in 1907. 

They can “Baby Peggy” the movies until the 
cows come home, but when the babypeggyization 
of the radio begins, we grab our walking stick 


Our movie 


and hobble right out to the voting booth to put 
in one big, fat vote against the practice. That 
shows what kind of a radio listener we are. 
Once in a great while (oh, say every seven 
years), we might have the patience to listen 
to somebody’s three-year-old recite Mother 
Goose. When you hear a little tot recite a 
nursery rhyme from a studio, you at least know 
that there is a very happy mother and a very 
happy father somewhere in the United States, 
but the few years that we have left on this 
earth are a bit too precious to be devoting them 
to the comforts of mothers and fathers. We 
like our radio on the hoof. Besides there are 
too many ambitious parents anxious to start 
their children off on a stage career through any 
medium that offers the opportunity, and the 
average studio is as easily exploited in this 
connection as the church bazaar. 

Queen Titania, somebody’s baby out at station 
KHJ, is making a big hit, if we are to listen 
to the publicity man. The big editorial mind 


587 


588 


that directs the Los Angeles Times permits the 
publication of the standard picture showing 
Queen Titania in a fluffy white ballet dress 
seated in the center of thousands and thousands 
of letters from her appreciative fans. When 
you see a picture like that you will know that | 
there is back of it a scheming and wise mother, “ 
ferociously intent on putting her offspring in 
the movies. Mothers like that are pretty hard 
to beat and so we might just as well fold up our 
little tent and move on, but this we shall not do 
without one parting word. So is your old man. 
: * * * 


The Tweedledum and Tweedledee 
of Jazz 


Tne difference between Ben Bernie (WEAF 
and several others) and Vincent Lopez, is that 
Mr. Lopez announces like a voice from a Kel- 
vinator and Mr. Bernie announces like a voice 
from a heating pad. Mr. Lopez is, without 
doubt one of the most naive announcers in the 
business, and that is a pretty nasty thing to say 
about a gentleman who is otherwise so artistic. 
It seems that Mr. Lopez has made up an an- 
nouncing form on the style of an application 
blank for a chauffeur’s license and that he 


Pacific & AUantic 
THE BUFFALO NICKEL INDIAN 
BROADCASTS 
When Two Guns White Calf, who posed for the 
head on the Buffalo Nickel, came to St. Paul, 
radio station WCCO persuaded him to broadcast 


ra. yi A 


in his native tongue. The only objection of the 
Blackfoot chief was that the radio was ‘‘no good for 
the sign language.” 
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simply inserts the names of the numbers in 
the proper spaces. 

We have been in line with Mr. Bernie's cus- 
tomers for several months now, and while we 
may be dumb to the point of inflammation 
where syncopation is concerned, and while our 

opinion may not be worth one little pinch of 
grandpa’s snuff, we hold that Mr. Bernie is one 
of the greatest artists on the air. He is original 
with his arrangements, and there is a charm 
to his orchestra which lies safely beyond our 
power of description. Mr. Bernie is also a 
Suave announcer and when he takes it in his 
mind. to be funny his humor does not strike 


you in the face like a dish of stewed tomatoes. 
* * * 


The Menace.of Propaganda on 
© the Air 


SoME day we shall sit down at our L. C. 


_ Smith No, 9 and tattoo a thesis on radio propa- 
= ganda that will cause quite a stir in this big 


country of ours. ` Radio is a bit more troubled 
with propaganda than most people think, and 
unless the big guns of this department are 
turned loose, heaven only knows what will hap- 
pen to these United States. George Creel saved 
this country once and we can do it again. 

The American Civil Liberties Union is plan- 
ning to put a station up for propaganda pur- 
poses, which means, of course, that such an in- 
stallation would immediately be followed by a 
station owned and operated by that big, broad- 
minded body called the National Securities 
League. Put a radical outfit on the air and you 
invite the conservatives. Put the conservatives 
on the air and you invite the radicals. 

To be real serious, we believe that propaganda 
over the air is one of the great dangers in 
broadcasting, and we are opposed to it re- 
gardless of the motives displayed. It is bad 
enough that we have to contend with religious 
propaganda. Propaganda is a pretty sneaky 
thing, regardless of its source and how often 
it pans out that it is pure bunk. 

* * * 


A Small Improvement in 
Announcing Methods 


Ir has taken our Johnny-on-the-spot mana- 
gers four years to discover that the identifica- 
tion of an announcer has no more public signifi- 
cance than the identification of the bus boys at 
Childs’ or the Redcaps at Grand Central. That 
“this is Norman Brckenshire announcing” or 
that “this is AON speaking” is inconsequential 
so long as Mr. Brokenshire or Mr. AON does 
not attempt to inflict too many witticisms (God, 
forbid!) and personal opinions upon the wholly 
helpless audience. 

This whole game of broadcasting, it seems to 
us, has been too largely and too ambitiously de- 
voted to the popularization of bumptious neo- 
phytes recruited from the insurance offices, the 
soda fountains, the ribbon counters, and the 
boot shops. Broadcasting, except in cases as 
rare as pearls or charitable Scotchmen, has 
not been enriched one iota by the administration 
it receives from the gracious zealots in the 
studios. 


THE BROADCAST LISTENER 


ý 


Kadel & Herbert 
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PICKING UP A PROGRAM FROM A FLYING STUDIO 


Popular songs broadcast on a 40-meter wave from a giant Sikorsky plane flying overhead 
were recently picked up on a receiving set on the roof of stati6n WGBS in New York and 


rebroadcast. 


A few days later a small orchestra that included a piano was broadcast from 


a plane flying over London. 


Perhaps we are a little bit touchy on this sub- 
ject and perhaps we are a little hard and belli- 
cose in our treatment of the matter, but it 
comes after long deliberation. Time and time 
again we have stood before the mirror on the 
bedroom door and asked ourselves, man to 
man, if we were not a little prejudiced or if 
perhaps we were not a trifle envious of the 
Big Names that our studio boys are making 
for themselves. Time and time again we have 
done this and time and time again we have 
turned away feeling pure and justified. From 
this you can easily imagine that we felt pretty 
happy over the late tendency of the studio to- 
ward the elimination of the wholly unimportant 
references to the whozis doing the talking. We 
have decided to keep right on being touchy 
about this business, and we warn you not to 
argue with us about it should you meet us on 
the street. Anybody who cannot agree with 
us in this matter, gets a great big sock on the 


nose. 
* * * 


Revolutionary Novelties for the 
Winter Season 


By the time these little paragraphs are immor- 
talized in type, the robins and the hobos will 
have left for the South and radio broadcasting 
will have settled down into its fourth winter. 
Unless your hearing is very good, however, you 
probably missed the actual opening of the sea- 
son. Of course, you no doubt noticed that the 
ice in the ice-box is lasting longer and that 
the bathing caps have been taken out of the 


five-and-ten-cent store windows, but, to re- 
iterate, we're pretty sure that our scheming 
impressarios slipped their new season stuff 
over on you without your being any the wiser. 
This simply goes to show that broadcasting is 
troubled as much by its anaemia in the winter 
season as in the summer season and that a radio 
impressario runs true to form summer or win- 
ter. = 
If we ran a studio, wed put on a “grand 
opening night” in the middle of November if 
for no other reason than showing that broad- 
casting was not wandering about with a bad 
case Of amnesia. The trouble with the business 
now is that it invariably forgets where it is 
going but usually remembers where it was last 
week and last year. We recently decided that 
it has settled down into a vicious habit and that 
it is practiced as assiduously as any bad habit 
can be practiced. It is as consistent and as 
faithful as grandma is with her knitting. 

The results of a recent canvas of the studios 
wherein our dashing young managers were 
asked to reveal their winter plans, will help to 
convince you that our appraisal is a fair one 
and that, further, broadcasting will be doing 
business at the same old stand in the same old 
way for many years to come. 

W AAM—“The evening entertainment will be 
sufficiently diversified to attract those of vary- 
ing tastes.” : 

That’s a big improvement, isn’t it? 

WBBM—“‘No program will lack orchestral 
entertainment. Every twenty minutes the lis- 
teners will be assured of orchestral music that 
will be good and different.” 
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Burgess Laboratories 


A BABY TRANSMITTER THAT COVERS 
1,800 MILES 


Only ra pounds in weight and using less power 

than a two-cell flashlight is this transmitter of 

Phil Zurian of (QEK-9XH) of Madison, Wis. 

But it has been big enough for two-way communi- 

cation with Massachusetts, New York and Mexico 
City. 


Well, that’s something to look forward to. 

WCAP—"During the winter WCAP will 
present a well-balanced series of programs con- 
sisting of the better. grades of music both vocal 
and instrumental. Educational talks will be 
used in prope: proportion.” 

You'd better get those new “B” batteries. 

WCBD—'‘WCBD will pursue the same gen- 
eral policy followed during the two and more 
years it has been in the broadcast field.” 

We roast our peanuts in the good old- fash- 
ioned way. 

WCCO—With two cities with a sonibined 
population of approximately a million and the 
entire Northwest looking to the station as its 
own, WCCO has a large field from which to 
draw its talent.” 

Go West, young soprano, and grow up with 
WCCO. 

WCTS—“We have our own WCTS orches- 
tra and are glad to furnish the public with 
whatever music it desires, classical or jazz.” 

There’s somebody that'll play “By the Waters 
of Minnetonka” for you. 

WEMC—“Specializes in classical and semi- 
classical music, lectures and the old-time songs 
and hymns.” 


POPULAR RADIO 


Ma and pa will like that, won't they ? 

WFI—“During the winter, WFI will con- 
tinue with classical music and a reasonable 
amount of dance music.” 

As faithful as a new pair of garters. 

WHAS—"For the ensuing twelve months, 
we shall have a greater diversity of programs 
including a wider news bulletin service and 
sports service.” 

Diversification, that’s the thing. 

WHN—WHN will follow along its custom- 
ary policy of ‘The station of Human Interest,’ 
serving the masses rather than the classes.” 

That’s the kind of stuff that goes over big 
out here in the Bronx. 

WHT—"Our educational and cultural pro- 
grams are broadcast for our Woman’s Clubs 
moerig many thousands. The classics are 

sl ate ge during the period from seven to 
eight. A straight varied program is broadcast 
from ten-thirty until midnight.” 

Culture for the ladies. That’s a big idea. 

WLIT—"WLIT aims to broadcast a compre- 
hensive educational program this winter.” 

We'll eddycate this country or bust. 

W MBB—"W MBB’s hours of broadcasting at 
present are from 7 to 8 P.M., at which time 
a semi-classical program by the Trianon En- 
semble of string instruments and vocal artists 
is broadcast, and from 9 to 11 P.M., when a 
popular program by the Trianon Orchestra and 
vocal artists is broadcast.” 

The great Trianon Ensemble in different 
moods. 

PW X—"We propose during the coming sea- 
son when the static has disappeared to continue 
our usual routine.” 

Cuba getting its bad habits from America. 

KOA—"Dramatic productions will continue 
to have a large place on our programs. Debates 
on serious topics will be arranged and we are 
considering establishing an open forum.” 

KOA caught in the act of thinking. 

WRNY—WRNY is now in the process of 
being departmentalized. A repertoire company 
is in formation. The whole time that WRNY 
will be on the air will be made into a permanent 
though flexible schedule which will become as 
familiar to listeners as breakfast, dinner and 
supper. We desire to make it possible for lis- 
teners to know just what they are going 
to hear at any time this week, next week or a 
month in advance.’ 

Well, what have we been telling you right 
along? Oh, dear. 

WSAI—“WSAI will feature more symphonic 
music during the coming season. However, a 
mixture of jazz will be added to satisfy those 
who prefer a lighter type of entertainment.” 

There’s a case of clear thinking for you. 

KFWB—“KFWB program will have va- 
riety, no special form of entertainment being 
shown preference.” 

Another member of the “National Association 
for the Maintenance of Variety.” 

WTIC—“Connecticut’s only class B station 
will continue to comb the state for instrumental- 
ists, singers and ensemble organizations as it 
has in the past.” 

A whale of a chance for the music teachers 
in Connecticut. 
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” Controlling Audio Amplification 
= in a New Way 


ITH the Synchrophase, volume is con- 

Be trolled by an exclusive feature which 
Foot makes possible six graduations of volume with- 
ey Se out changing the character of the sound. This is 
EAA is done gradually and not by the abrupt and i 
SELAT distorting stage-to-stage method common to 
< most receivers. 
-ELITAR Sound can thus be modulated at will to please 
ake Peer: the ear. 


Oe eee Ask your dealer to demonstrate 
at Ase 2) this and other Grebe features 
Cp eee UES A. H. GREBE & CO, Inc. 


ee tee? Van Wyck Blvd., Richmond Hill, N. Y. 
< . Ne oe Western Branch: 443 So. San Pedro Street, Los Angeles, Cal. 
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Even at the risk of stepping on the toes of 
certain radio interests and conflicting with the 
many and varying opinions in regard to the 
more or less vague group of dithculties that 
are classified under the general term “the 
broadcasting problem,” Poputar Rapio is 
plunging into the subject with some con- 
structive suggestions—beginning on page 3 
of this issue. 

* * * 


No one can arbitrarily put forth a scheme or 
a plan that will make the problems that con- 
front the broadcasting stations dissolve. They 
are too many and too involved to be a 
persed so easily. The radio industry is under- 
going readjustments and developments that 
are akin to growing pains. And its problems 
are more likely to be solved, not so much by 
untried theories and schemes, as by modihca- 
tions that are gradually brought about by the 
essentially practical laws of economics. 

* * * 


Tue article starting on page 3 does not 
propose any untried plan for solving the 
broadcaster's problems; it merely points out 
some of the probable changes that will be 
brought about as the result of experiments that 
have been and are now being successfully 
made, and that appear to offer grounds for 
belief that a plan is being worked out that will 
benetit the broadcaster and the listener alike. 


* * * 


WHILE one hesitates to make dogmatic pre- 
dictions concerning radio, the absurdities of 
over-caution may not be ignored. Which 
brings to mind the following essay (attributed 
to a foreigner in a Chicago night school), 
which is sufficiently devoid of flat-footed state- 
ments to commend itself to the most circum- 


spect. 
* * * 


“WHat a queer bird the frog are, 
When he sit he stand, almost. 
When he hop he fly, almost. 

He ain't got sense hardly. 

He ain't got no tail hardly, either. 
' He sit on what he ain't got, almost.” 


ž *x * 


“Your timely attentiot to the excess of 
religious propaganda by radio deserves the 


acknowledgment of every American with sume. 


cient brains and progressiveness to provide 
himself with a receiver,” writes Mr. Ford N. 
Orr, of Little River, Florida. “The idea of re- 
stricting the broadcasting by all stations pro- 
moted, operated or sponsored by any religious 
organizations to certain hours of Saturday 
night and Sunday, occurs to me as a fair solu- 


tion.” 
* * * 


AT last PopuLar Rapo is able to respond to 
the demands of its readers and present, in 


compact, revised and up-to-date form, the 
complete list of radio circuit diagrams that 


THE EDITOR 


was run serially in eleven issues of this maga- 
zine, under the title “100 Best Hook-ups.” 


* * * 


BEGINNING on page 17 the reader will fnd 
this modernized record of diagrams under the 
title, announced last month, “The Best 101 
Hook-ups.” Porputar Rapio believes that this 
list includes the most efhcient and the most 
serviceable hook-ups that have been developed 
to date. Aecp this list for reference. 

* * * 


“I HAVE been a Portar Rapto fan for almost 
three years, but have never read in any radie 
publication as interesting an article as ‘Can 
Man Release the Enormous Energy in the 
Atom?’ by T. F. Wall in PopuLtar Rapto for 
May,” writes Mr. George H. Liesenberg, of 
New York. “Such articles as that are helping 
to promote interest in the scientific world 
among the most intelligent group of radio 
fans—which means PopuLaR Rapio_ readers.” 


* * * 


Rapio fans who pride themselves on the 
superlative qualities of their pet receiving sets 
are challenged to a friendly competition by 
Mr. John Isler, of 906 Bloomfield St., Hobo- 
ken, N. J. Here are the particulars as he de 


fines them: 
k * 


“IT 1S now approximately six months since 
I constructed the Cockaday Four-circuit Tuner 
with resistance-coupled amplincation, described 
in your October, 1924, issue. Since then | 
have had perfect radio reception at all times. 


+ * * 


“I BELIEVE that I have experimented with 35 
many different radio circuits as any average 
home-builder, from crystal set to super- 
heterodyne. The results I obtain with the 
Cockaday are so far superior to any of the 
others that there is absolutely no comparison, 
either in reproduction, volume, selectivity of 
distance range. When I was able, during the 
winter months, to pick up the west coast sta- 
tions I was agreeably surprised; but a 
during April and May (static permitting) | 
obtained clear loudspeaker reception consist- 
ently from Georgia, Texas and California. it 
convinced me that I have a radio receiver 
second to none. But the most pleasing feature 
is the undistorted clearness with which the cir- 
cuit senas forth its reproduction. 


x nF * 


“PLEASE put me on record as issuing 3 
friendly challenge to any type of an A 
on the market to equal the performance of my 
set in the same locality under identical con- 
ditions.” 

* * * 

READERS who want to come to grips with Mr. 
Isler are invited to communicate with him 
direct. 

(Continued on page 6) 
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What makes for efficiency 
in fixed condensers? 


This diagram indicates the efficient details of 
construction that have made Micadons the 
standard” fixed condensers of radio. 


Dubilier engineers have developed these stand- 
ard condensers of accurate and permanent 
capacity. Micadons are known the world over 
—and are used in 90% of all radio sets. 


a a Set recognized as correct by common 
consent... Fa high degree of excellence.— Webster 


Dubilier 


CONDENSER AND RADIO CORPORATION 
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(a fe seen | 
From a photograph made for POPULAR RADIO 


OLD. DR; POPULAR RADIO: IN “THE 
BOYS’ WARD 


“This boy,” writes Mr. Preston T. Slayback, 
the Business Executive of the Los Angeles 
Orthopaedic Hospital-School for Crippled 
Children, “is a most enthusiastic and well-in- 
formed radio fan—and is, of course, a con- 
stant reader of PopuLar Rapio. He was made 
very proud and happy when he was told that 
this photograph, showing your magazine on 
his bed, was to be sent to you, with an expres- 
sion of thanks to you for the pleasure your 
magazine gives him and the other boys who are 
in the same ward with him in our hospital.” 


X x x 


THE eminent British. statesman Gladstone 
used to subscribe to American magazines not 
only for the purpose of looking over the ar- 
ticles contained in them, but also to read the 
advertising pages. For in them, he said, he 
found reflected the activities and the industries 
and the needs of the American people. 


* % = 


In similar spirit American radio fans are 
reading the advertising pages of PopuLAR RADIO 
—because they find in them what is, in effect, 
the best and most carefully tested and conse- 
quently the most dependable of all radio ap- 


paratus. 
* * zk 


One of our advertisers, for example (A. 
Hall Berry of New York), writes: “For 
more years than I like to admit I have been 
engaged in selling and advertising things, elec- 


trical and kindred lines. I have been accumu- 
lating experience in practically every depart- 
ment of the broad field of advertising and 
selling, but never, as advertising and sales 
manager for one of the largest electrical 
manufacturers in the world, as sales manager 
for two prominent advertising agencies in this 
country and as selling and advertising manager 
for a smaller but prominent manufacturer of 
electrical products, have I seen a quicker or 
more consistent response to advertising than 
has resulted from my small advertisement in 
PopuLar Rap1o.” 
* * * 


PopuLtaR Rapio, which created the idea of 
the silver cover which has distinguished the 
magazine from its earliest issues, has been 
tendered a subtle form of flattery—if imitation 
is flattery, as the, poet tells us. “Radicfoma,” 
a radio journal published in Rome, Italy, ap- 
pears with its April 20 number enclosed in 
a silver cover! 

* aA * 


“THE material in Poputar Rapio is splen- 
did. I have seen so much of thin and unau- 
thoritative radio magazine stuff in current 
newspapers that it is a real adventure to see 
well written articles by the men who are ad- 
vancing radio.” 

—COMMANDER FITzHUGH GREEN, U.S.N. 


ee x 


ANOTHER scientist of world-wide renown 
has joined the small but distinguished list of 
contributors to PopuLtar Rapio—Sir William 
Bragg, K.B.E., D.Sc. FRS, MRI; Fuller- 
ian Professor of Chemistry at the Royal In- 
stitution of England and Director of the 
Davy-Faraday Research Laboratory. 


* * * 


Sır Wiliam will contribute a series of ar- 
ticles on the atom—a phase of electrical 
science that is becoming of increasing import 
to radio. The first article of this series will 
appear in a near issue. 


* * * 


_ “I would not trade my subscription to POPULAR 
Rapio for a two weeks’ vacation, nor trade 
my four-circuit receiver for any other that I 
have ever heard.” 

—Dr. H. C. Foyer, Portsmouthi, O. 


* + * 
In the next number will appear the latest 
contributions to the radio art by the PopuLar 


RADIO LABoRATORIES—“How to Build a 5-Tube 
Receiver with Simplified Control.” 
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electivily 


—the most important 
function of a radio set 


Sensitivity — yes. 
Clarity of tone—surely. 


ea 


But selectivity—thatis the truetestof performance. 


The extreme selectivity of the Grebe Synchro- 
phase has been made possible by the Binocular 


pe Binocular Coils which, because they have no field, are un- 

1 22 Cols affected by impulses from undesired stations. They 

, keep the set automatically balanced against such 
interference. 


$ 


These Binocular Coils are exclusively Grebe, as 
or are also the 
:4 | Grebe S-L-F (straight line frequency) Condensers 
Lis. and Grebe Volume Control which are outstand- 
ing features of the Synchrophase. 
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Ask your dealer to demonstrate these 
h Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 
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wave re-broadcasting stations. 


features or write us 
This Company owns and oper- 
ates stations WAHG, WBOQ; 


A.H. Grebe & Co., Inc.. Van Wyck Blvd., Richmond Hill, N.Y. 
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THE EDITOR 


The Wireless Age to Be Combined with 
POPULAR RADIO 


BEGINNING with the September num- 
ber—published August 20—the oldest 
and one of the best and most widely 
known radio magazines in the world, 
The Wireless Age, will be consolidated 
with Popucar RADIO. 

* x * 

THE consolidation marks the most 
important single advance that POPULAR 
Rapio has yet made in the publishing 
field, and establishes this combined maga- 
zine as the oldest, as it has heen the most 
authoritative radio periodical, and one of 
the most widely circulated radio monthly 
magazines in the world. 

* * * 

To the strength of PopuLar RADIO 
will now be added the editorial resources 
of The Wireless Age—including not 
merely such material considerations as 
valuable contributions and a large list of 
subscribers, but also long established con- 
tacts with the world of science—contacts 
to which the successful career of The 
Wireless Age has been largely due. These 
assets now merge with this magazine. 

* * * 

Tus consolidation, however, will not 
otherwise alter the editorial policy of 
PopuLaR Rapio, nor affect the absolute 


independence of action that has marked 


this magasine from its beginning. 
* * * 

The Wireless Age, the pioneer maga- 
zine in the radio field, was established in 
1911 under the name of Marconiqraph 
by the Marconi Wireless Telegraph Com- 
pany of America. One year later the 
name of the magazine was changed to 
The Wireless Age. 

* * * 

From 1911 to 1923 The Wireless Age 
was edited by J. Andrew White. who 
built up the publication from a 16-page 
pamphlet to a 100-page magazine. Dur- 


ing that period it has récorded every 
activity in the radio field, from the origi- 
nal Marconi experiments across the At- 
lantic and the pioneer wireless installa- 
tion on shipboard to amateur activities 
everywhere. In recent years it has fea- 
tured predominantly the broadcasting 
phase of radio, and it was to devote him- 
self to this that its editor, Mr. White, 
gave up his editorial duties. Today Mr. 
White is perhaps the most popular sports 
announcer in the country. 
* * * 


WHEN the Marconi Wireless Com- 
pany of America was taken over by the 
Radio Corporation of America in 1919, 
the publication of The Wireless Age was 
in turn taken over by The Wireless Press, 
Inc., a subsidiary company of the Radio 
Corporation of America. Tihs sub- 
sidiary company was headed by General 
James G. Harbord, President of the 
Radio Corporation of America. 


* x * 


As the Radio Corporation of America 
has grown and its activities vastly devel- 
oped, it finally reached the point where 
it concluded that it should concentrate in 
its highly specialized sphere and to dis- 
pose of its magazine interests entirely. 
So after careful consideration, the direc- 
tors of The Wireless Press, Inc., selected 
PopuLaR Rapio as the magazine that is 
best equipped to fulfill the obligations of 
The Wireless Age to its friends and 
readers. 

* * * 

WitTH the next issue, therefore, this 
magazine will greet its largely increased 
army of subscribers and readers under 
the title of 

PopuLAR RADIO . 
with which is combined 
The Wireless Age 
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The $1.50 Ducon— 


. and no antenna! 


A small Ducon screwed into a light socket—or 
a cumbersome, unsightly aerial? Surely a Ducon! 
It’s so inexpensive—so easy to use—so sure in its 
results. 


Take home a Ducon today—and hear tonight’s 
best programs! 


The Ducon is sold by all reliable dealers. Try one 
for five days. If it is not thoroughly satisfactory, your 
money will be refunded. 
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Sır Witam Bracc, who contributes to 
this number of Poputar Rapto the first of a 
series of articles on the atom, is not only one 
of the most distinguished scientists in the 
world, but one who is peculiarly gifted in the 
art of presenting scientific information in terms 
that the layman can easily understand. As 
evidence, turn to page 159. 

+ * * 

Tuer exclusive American serial rights of 
this series of articles have been obtained by 
PopuLak Rapio by special arrangement with 
The Illustrated London News, in whose name 
the copyright on the drawings has been re- 
served. 

* * * 


“In your feature What Set Shall 1 Buy? 


in the June issue, you give the cost of our 
Model 20 Receiver as $100 ‘complete,’ ” writes 
Mr. F. W. Kulicke of the Atwater-Kent Man- 
ufacturing Co. of Philadelphia. “On account 
of this,” he continues, “one of our dealers in 
Fitchburg writes that one of his customers 
refuses to pay because he thinks that the 
$100 includes complete equipment for install- 
ing. In order to avoid similar misun- 
derstandings, we suggest that you give the 
price of $100 as being ‘less equipment: ” 
+ * 2 


THE suggestion is hereby adopted and car- 
ried into effect. In some unexplained way 
the phrase “less equipment” was omitted from 
the price as published in our June issue— 
with resultant complications. 

* * 


Ix the July number of Porputar Rapio ap- 
peared a short item, “Radio Interference from 
Clouds of Steam.” It has elicited an inter- 
esting commentary by Mr. A. Neal of Pando, 
Colo., who writes: 

* * * 

“SOME years ago, in a railroad station where 
I was located, a string of several telegraph 
wires passed diagonally across and over the 
main track less than fifty feet from the office 
end of the depot. You are no doubt familiar 
with a telegraph switchboard: a ground strap 
is located across the tops of the wire straps 
and separated from them by only about the 
thickness of a piece of heavy writing paper. 
This is a lightning protection for the instru- 
ments. 

* * * 

“OccASIONALLY I noticed that a heavy freight 
locomotive, passing under these wires and 
working hard, caused a stream of static to 
jump across the gap between the ground and 
wire straps; it continued during the time the 
smokestack was directly and nearly directly 
under the wires and sounded like a miniature 
machine gun in action. 

* * * 

“At the time I attributed this action to some 
freak condition of the atmosphere. Now I 
am wondering if it was not caused by ex- 
cessive moisture in the exhausted steam. Be- 
cause of condensed steam in the cylinders a 
locomotive sometimes exhausts quantities of 


very small drops of water, drops so small that 
the sout-laden stains they leave on everything 
that gets in the way are about the size of a 
pin-head. 

+ ¥ * 

“More recently in an office where the wires 
(including a = dispatcher’s telephone circuit) 
were brought to the office in a cable about the 
tracks, 1 noticed that an engine standing or 
passing under this cable while ‘popping off,’ 
that is, while steam was escaping through the 
safety valve, produced a peculiar interference 
in the phone; it sounded something like a series 
of two-toned vibrations. Steam escaping 
through a safety valve generally does so with 
an unpleasant intermittent movement; ‘popping 
off’ gives a very good idea of the sound. 

* 


“I MENTIONED this action of Se phone fo 
the train dispatcher one day, and he told me 
that sometimes he knew from noises in his 
phone, when a train was passing a certain 
point where the wires crossed over the track 
between two certain stations of his district. 
* ba > 
“PERHAPS other readers of Poputar Rapio, 
located in railroad offices, particularly those 
that use telephones, have noticed interference 
from passing trains.” 
* * * 
WHEN the feature “100 Best Hook-ups,” 
which ran serially in PopuLtar Rapio last year, 
was revised and brought up to date fer publi- 
cation in its entirety in the July %%sue—in 
response to the demands of our readers—it 
bore the somewhat modihed title of “101 Best 
Hook-ups.” 
* * + 
Ir was not until the July number nad gone to 
press that the Editor was informed that a year 
preceding, Mr. M. B. Sleeper, the well-known 
radio expert, had published an excellent pam- 
phlet under the title “101 Receiving Circuits.” 
kt * >+ 


THAT Poputar Rapio should have selected 
the specie number “101” without knowledge of 
Mr. Sleeper’s use of the same numeral, was 
entirely a coincidence. But as Mr. Sleeper is 
shortly to publish a revised edition of his pam- 
phlet, the Editor is glad of the opportunity to 
credit Mr. Sleeper with the prior use of the 
numeral “101"—and to extend to our readers 
Mr. Sleeper’s assurance that the new edition 
will be better than the old one! 

* * + 

In the next issue Mr. John V. L. Hogan 
will contribute a timely article on “How to 
Improve Broadcast Reception”—written for the 
specific purpose of advising the broadcast lis- 
tener, 
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Another exclusive Grebe feature: One dial can oper- 
ate all three—or they can be set separately at will. ahead— 


The Synchrophase now has 
One, Two or Three-dial Control 


HE three condensers operate from one dial—or 

separately at will. This first real, flexible form 
of “unit-control” marks another milestone on the 
road of Grebe leadership. 


The new Synchrophase has the same Binocular 
Coils which give that unusual “selective sensitivity” 
so universally prized; the same Straight-Line-Fre- 
quency Condensers that make accurate tuning easy. 
Ask your dealer to demonstrate; then compare . 
A. H. Grebe & Co., Inc., Van Wyck Blvd., Richmond Hill, N. Y. 
New York Office: Steinway Hall, 109 West 57th Street 
Western Branch: 443 So. San Pedro Street, Los Angeles, Cal. 


This company ouns and operates 


stations WAHG and WBOQ: 
also mobile and marine low- 
wave rebroadcasting stations. 


— TRADE Je co 


Puy 
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“Get rid of smal! wis- THAD ae 
dom and great wisdom 
will shine upon you, y 

Chuang Tsu All Grebe appe- 
ratus is covered 


It is great wisdom to by patents grant- 
buy the Synchrophase. ed and pending. 


Synchrophase is also supplied 
with base for batteries 
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Radio Corporation of America 


“NO COMBINATION COULD BE MORE IDEAL THAN THE COMBINA- 
TION OF THE I¥IRELESS AGE WITH POPULAR RADIO” 


With this issue Tue WireLESsS Ace, the oldest radio magazine in the United 


States, is consolidated with PopuLar RADIO. 


Mr. J. Andrew White, for ten 


years the popular editor of THE WIRELESS AGE and known to radio fans throughout 

the country, takes this occasion to welcome his former readers to the large and 

growing army of readers of PoruLar Rapio. The Editor takes pleasure in calling 
upon his friend Mr. White for a few remarks! 


The Dean’s 


LTHOUGH the surroundings are unfa- 

miliar, looking up from this page into 
the eyes of old friends gives me the comfort- 
able feeling of having strayed into the hearth- 
side circle after being far afield for a time. 
If home is where the heart is, then I have 
never gone away; for nothing is dearer in the 
memories I have stored up than the many 
happy years when it was my good fortune to 
guide and govern feeble footsteps into radio 
for a host of loyal followers of that brave little 
pioneer publication, The Wireless Age. 

* * * 

It is a very easy thing to be sentimental 
about old associations, and it doesn’t embarrass 
me a bit to say that on an occasion like this 
there is no little emotion welling up within 
me. 

* * * 

As an Editor, there were thousands among 
my readers I counted as my friends. We wrote 
to each other, we met occasionally; neither, 


Declamation 


4 


as often as we would have liked to; but as years 
rolled by and the same familiar names kept 
repeating themselves on the subscription lists 


there was no resisting the feeling that we were 


welded into one large but never cumbersome 
family. * * * 


AND now this move into a new community, 
where there will be more room for the growth 
of the true ideals and high purposes that served 
so well in cottage days and made the mansion 
possible. * * * 


Goop neighbors, these Popurar Rapio folk! 
They looked like it at the beginning and they 
have proved it since. A happy culmination 
of the romance in radio, that is the way I 
see it; the words consolidation and combina- 
tion seem too cold. 


* * * 

Popucar Rapio and The Wireless Age have 

always had so much in common, interests and 
(Continued on page 6) 
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What makes for efficiency 
in fixed condensers? 


This diagram indicates the efficient details of 
construction that have made Micadons the 
standard* fixed condensers of radio. 


Dubilier engineers have developed these stand- 
ard condensers of accurate and permanent 
capacity. Micadons are known the world over 
—and are used in 90% of all radio sets. 


*Standard—anything recognized as correct by common 
consent ... of a high degree of excellence.— Webster 


Dubuilier 
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CONDENSER AND RADIO CORPORATION 
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aims identical—I simply can’t picture their 
coming together in the light of anything as 
stiff and formal as is suggested by the phrase, 
a merging of corporate property. No, it may 
be whimsical, but I see that first born brain- 
child wedded to the big boy next door, and 
hordes of friends welcoming the new com- 
munion of interest. 
* * * 

I uke the idea of these two magazines as 
one. No combination could be more ideal. 
* * * 

I AM proud of the mutual respect in which 
the staffs of each have held each other, and in 
every way I look for the readers to come out 
ahead in the newer, bigger and better maga- 
zine resulting from a fusion of interests iden- 
tical in purpose but characteristically indi- 
vidual. 

* * * 

PErsoNaLLY, I feel more than a tinge of 
regret that I can have no hand in fashioning 
the new periodical; it is a task worthy of any 
man’s finest effort; but fate eased the editorial 
blue pencil out of my fingers some two years 
ago, and it looks that it might be for all 
time, for the growing pains of infant broad- 
casting allow of no digressions into the pleas- 
ant paths of journalism. 

* * * 

So I shall stand aside and envy Kendall 
Banning—who unquestionably will do a better 
job than anyone else could, anyhow. To him, 
success. To you, congratulations. 

* * * 

For myself, it is but a step back to the ranks 
of interested readers, whence I came, just for 
an occasion which seemed to call for a verbal 
handshake all around. 

* * * 

Guan to have been with you for these few 
minutes—73s for now and all time. 

J. ANDREW WHITE 
* * * 

Bur the Editor has no intention of letting 
Mr. White slip off the editorial harness quite 
so easily. Since Mr. White wrote the above 
he has accepted the Editor’s invitation to con- 
duct the “Broadcasts” department of this 
magaz:ne—a department that will give him 
the opportunity of keeping our readers in- 
formed of the progress of radio throughout 
the world. 

* * * 

So if you turn to page 294 of this issue, 
you will find Mr. White’s department, written 
in his own characteristic vein—and illustrated 
with a portrait of the “Major” (as he 1s 
popularly known) at the head! 

* * * 


Here is a letter that makes the Editor ap- 
preciate the disadvantages of being confined 
in an editorial sanctum in New York: “You 
may be sure that I am not going to miss a 
single number of Poputar Ranio. It is the only 
radio magazine that thinks of the reader first. 


6 


If you are in Atlanta just let me know and I 
will try to show you a good time.” 
— Morris Dorsey, Atlanta, Ga. 
= * * 


On page 68 of Popurar Rapio for July 
appeared some data concerning the Type C 
receiver of the Standard Radio and Electric 
Company. But the picture that accompanied 
it, as well as the title, applied to the Stand- 
ardyne receiver made by the Standard Radio 
Corporation—an entirely different concern with 
a name that is somewhat similar. The data 
concerning the Standardyne receiver, accom- 
panied by a picture of the set, appears in the 
present installment of the “What Set Shall I 
Buy” series. 

* * * 

To the cynics who insist that the broadcast- 
ing of an event adversely affects the pad at- 
tendance, the extraordinary success of the 
outdoor concerts given at the Lewisohn 
Stadium in New York by the Philharmonic 
Orchestra comes as both a refutation and a 
rebuke. 

* * +$ 

UxvnriL the first of these great concerts were 
broadcast (an event that was initiated by 
PoruLar Rapio on August 11, 1922), the paid 
attendance at these concerts averaged between 
6.000 and 7,009. As soon as the concerts were 
broadcast, the attendance jumped conspicuously 
—reaching the record figure of 20,000. 

* * 


TuHat is why the Philharmonic concerts 
are now broadcast regularly three times a 
week through.WJZ. The reason is obvious. 
It pays. 

* * * 

Wir this issue Popucar Rapio welcomes 
to its subscription list the subscribers of The 
Wireless Age—whose unexpired  subscrip~ 
tions will be filled by this magazine. 

* 


As Porutar Rapio costs $3.00 a year, and 
as The Wireless Age cost $2.50 a year, an ad- 
justment on all unexpired subscriptions to 
the latter magazine will be made on a pro 
rata basis. Thus, any subscriber who has a 
sx months’ unexpired term on The Wireless 
Age will receive Poputar Rapio for five 
issues. And subscribers to Poputar Rapio 
who have also subscribed to The Wireless 
Age will have their subscriptions extended 


proportionately. 
* 


* * 


Tue consolidation of these two subscrip- 
tion lists gives Popular Rapio far and away 
the largest subscripiton of any radio maga- 
zine in this country, according to the last 
available figures of the Audit Bureau of 
Circulation. 
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The e Synchrophase Now Reaches” 
from 550 Down to 150 Meters 


me Synchrophase, with the new Low-wave Extension 
Y Circuits, will receive all present and shea stations. 
It is really two receivers in one. | 


This great range is ‘accomplished Syn means of an auto- 
matic switch which enables one dial to cover two wave 
ranges. The first, from 550 meters down to 240, corres- 
ponds to the practical tuning range of the usual receiver. 
The second overlaps this and goes down to 150 meters. 
Simply move the center dial past the 100 mark for the high 
range, and beyond the zero mark for the low range. 
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This low-wave reception opens up over 100 existing stations, broad- 
casting on less than 240 meters, and not reached by other sets. This 
will be especially valuable later, when stations generally begin to 
use lower wave lengths. The Synchrophase is thus equipped for 
the future. 


oy 
ule 


5 J a ~ 
A i r - 


Ask your dealer to demonstrate 
this new feature; then compare. 
A. H. Grebe & Co., Inc., Steinway Hall, 109 West 57th Street, N. Y. C. 


Factory: Van Wyck Blvd., Richmond Hill, New York 
Western Branch: 443 S. San Pedro St., Los Angeles, Cal. > 
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This Company owns and — 
operates stations WAHG 
and WBOQ;; also low-wave 
rebroadcasting stations, 
mobile WGMU, and marine 
WRMU. 
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It is written: 
“Whoever can see 
three days ahead, will 
be rich three thousand 
years” 
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In the next issue of PopuLar Rapio—for 
November—will appear for the frst time an 
article on a subject of such importance that 
it may conceivably change the whole status of 
the radio art so far as broadcast reception in 
the home is concerned. 

* * * 

Unper the title of “How to Build the Ray- 
theon Plate-Supply Unit’ will be described 
the construction of a full-wave rectifying and 
filtering unit. The model, which was developed 
in the Popular Radio Laboratory, provides for 
the use of a new tube—a tube that may have 
a far-reaching effect upon the methods of 
radio reception. For this remarkable unit util- 
izes the alternating current as the basis for 
the plate supply voltage to the receiving tubes. 

* * 4 


In other words, this newly developed unit 
is a so-called “B” battery eliminator that em- 
ploys the new Raytheon tube—which js a de- 
velopment of the famous “S” tube. 

* * + 

Tuis new unit operates directly from the 110 
volt A.C. house-lighting lines. And it offers 
the first permanent solution of the problem of 
converting alternating current to non-pulsat- 
ing direct current for receiving sets. 

* * xX: 

Tue unit has been in the course of develop- 
ment by the Popular Radio Laboratory over a 
period of several months. But it was not until 
the unit satisfactorily met the most rigid of 
tests that it was “released for publication.” 
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THE EDITOR 


No radio experimenter can afford to miss 
the November number of Poputar Rapio. If 
you are not a subscriber, ask your newsdealer 
to be sure to reserve a copy for you. 

* k 


‘“$500,000,000 will be spent by broadcast 
listeners in the United States for radio sets 
this year.” 

* * 

THaT is the estimate made by the Copper 
and Brass Research Association—which has 
made a careful study of the radio industry and 
has come to some significant conclusions. 
Among them are the following: 

* * * 


Tuat the money being spent for radio sets 
this year, 1925, is ten times greater than the 
amount spent for sets in 1922: 

* * ™ 


Tuat by the end of the year 1925 there will 
be 5,000,000 receiving sets in use: 
* * * 


Tuat if the 25,000,000 families in the United 
States can own 17,000,000 automobiles, at least 
that number will, in all likelihood, own radio 
sets: 

* * * 

THAT there are 12,000,000 families in the 
rural districts of this country, where the radio 
set is likely to find its highest appreciation, not 
only because of the entertainment it provides, 
but because of its essentially practical value in 
furnishing storm and frost warnings, market 
quotations and other knowledge useful to the 
farmer. (Continued on page 6) 


PLATE-SUPPLY UNIT 


The new Raytheon plate-supply unit—which will be described in the November 

issue—is the result of five years of experimental work on the filament-less tube 

and one year of experimental research work on the design of the electrical circutt. 

including the filter for producing a true direct current without hum. This picture 
was made in the Poputar Rapio LABORATORY. 
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The Super-Ducon replaces the “B” battery, oper- 
ates from the light socket (110 to 115 volts, 50 
cycle A. C.) and is absolutely noiseless when 
properly installed. 


Every radio man knows the results he gets when 
his “B” battery is at its best. The Super-Ducon 
gives him this top-notch volume all the time. 


As now furnished, the Super-Ducon has a specially designed 
R C A tube—Rectron U. V. 196, which has an average 
life of more than 1,000 hours. 


Tested and listed by the National Board of Fire Underwriters 
Write for descriptive bulletin. Address—4€377 Bronx Blod., New York City 
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(Continued from page 4) 


As Portlar Rapio has at various times 
pointed out, radio is destined to have a pro- 
round effect upon civilization—perhaps more 
than any other single invention of man. 

* * * 

No user of a receiving set can afford to 
miss the helpful and informative articles that 
are contributed to Poputar Rapio under the 
collective title of “How to Improve Radio Re- 
ception,” by the eminent radio expert John 
V. L. Hogan. The article, starting on page 318 
of this issue, deals specifically with the methods 
of cutting down interference. 

* * * 

In the next article of this series Mr. Hogan 
will describe the single control applied to the 
small antenna circuit (such as that shown in 
Figure 1 on page 000), and will take up the 
use of these coupled tuned antenna systems for 
increasing the selectivity of simple regenerative 
sets and of radio frequency amplifier receivers. 

* * * 


“In the August issue, on page 182,” writes 
Alfred C. Brower, Jr., of South Orange, N. J., 
“you publish a picture of a radio-equipped 
ship... . It happens that the boat is named 
after its owner, my uncle; the correct name is 
not the Charles Bower, as you state, but the 
Charles Brower.” 

* * * 

Your magazine is wonderful. 
secms to be better than the last. 

—Ciint Ropertson, Denton, Tex. 
* * * 


WuicHu department in Poputar Rapio do 
you like best? 


Every number 


* * 


THE Editor “wants to know—and the best 
way to find out is to ask the opinions of our 
readers. Which department should be en- 
larged? Which one reduced? What new de- 
partment might | be added : P 


„ONE of the p RA which is steadily 
gaining in popularity and value—if the letters 
received from our readers are any criterion— 
is “In the World’s Laboratories,” which gives 
a monthly review of the progress in the field 
of radio throughout the world. Here, for 
example, is a typical commentary from a 
reader, Mr. H. J. Hinks, of London: 

* * * 


“DURING the last few months I have been 
reading with interest vour magazine POPULAR 
Rapo. It is with particular satisfaction that 
I note there exists a radio magazine to suit all 
classes of reacers, and of the character such 
a magazine should be. It has been my privi- 
lege during the last few months to broadcast 
from the London station of the British Broad- 
casting Company, a series of lectures on radio, 
and I assure you that the department Jn the 
World’s Laboratories has proved of great 
service to me in this work, especially on ac- 
count of the references given.” 

* * 


“IT is my opinion that PopuLar Ranio is the 
Radio Magazine,” writes Ray C. Poulson of 


Detroit, Mich. “All others could be eliminated 
and still the whole field covered would be 
covered, and in a comprehensive wav. We 
are beginning to realize what a real contribu- 
tion to the art and science of radio you are 
making through your laboratory and your 
statf; you are to be commended, too, for your 
editorial policies.” 

* * * 

Iver since the publication of “Religion’s Ra:d 
on Radio” in the January issue of POPULAR 
Rapio—an article that stirrea up a veritable 
hornet’s nest of both praise and abuse—there 
has been a noticeable effort on the part of the 
church organizations to belittle the efforts that 
are being made to use radio for religious propa- 
ganda purposes. 

* * * 

“THERE are over 500 broadcasting stations 
in this country,” writes Mr. M. D. Lyons, of 
St. Stanislaus Seminary, “but only ten of these 
are controlled by Catholic churches or educa- 
tional institutions. The explanation of this ap- 
parent bashfulness is the fact that the very 
nature of the principal Catholic service, the 
Mass, requires the actual presence on the part 
of the Catholics. 

* * * 

“Tue few Catholic stations that are operated 
for religious purposes, six in number, are in- 
tended for the instruction of non-Catholics in 
matters of Catholic doctrine... . 

* * * 

“Tue following is a list of Catholic broad- 

casters: 
Villanova College. Villanova, Pa. 
St. Louis University, St. Louis, Mo. 
St. Patrick’s Cathedral, El Paso, Tex. 
Catholic University, Washington, D. C. 
Marquette University, Milwaukee, Wis. 


St. John’s Church, Canton, O. Rev. E. P. 
Graham. 
St. John’s University, Collegeville, Munn. 


St. Martin's College, Lacey, Wash. 
Loyola University, New Orleans, La. 
Paulist’ Fathers, New York, N. Y. 

* + * 


PosssisLy the objections that have been 
raised to the excessive religious matter that 1s 
being broadcast in certain sections have made 
the churches realize that the reaction is un- 
favorable not only to the radio interests but 
to the church interests themselves—as_ the 
article in POPULAR Ravio pointed out. 

* 

PoputaR Ranpnio believes that there is a proper 
and legitimate demand for the broadcasting of 
religious services and talks, just as there is a 
proper and legitimate demand for jazz, prize 
heht reports, grand opera and political debates. 

3ut in the words of Abe Potash, “too much is 


plenty.” 
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= Grebe “Colortone” 


HIS tone control is, perhaps, the greatest of recent Grebe 


3S ess Hirta inventions. 

> a. Y fede. Grebe “Colortone” enables you to alter to your taste, the quality 
5 eee: _ of speech or music from high, thin pitch to deep, round tones 
Asso with all the variations between. The Synchrophase is inde- 


een pendent of the loud speaker’s influence. 


fait om With the “Colortone” a complete range of tone characteristics 
a AAA is thus available and the best qualities of any loud speaker are 


E riae Sp brought out. R 

S A Fh The “Colortone” makes it possible to suppress considerably 

Aas - the high pitch frequencies caused by heterodyne interference of 

ieee ae ge one station with another and also to reduce, to a great degree, 

- Ls IRS disturbances due to static. 

AR, Ask your dealer to demonstrate this as well as the 

=. many other exclusive Grebe features; then compare 
= A. H, Grebe & Co., Inc., Steinway Hall, 109 West 57th St., N. Y. 

a Factory: Van Wyck Boulevard, Richmond Hill, N. Y. 

5 é Western Branch: 443 So. San Pedro Street, Los Angeles, Cal, 

y _ à This company owns and operates stations WAHG 
and WBOQ; also low-wave rebroadcasting sta- 

F tions, mobile WGMU and marine WRM U 
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“One of the most valuable services that 
PorucarR Rapio has rendered to the radio in- 
dustry,” a prominent scientist recently told the 
editor, “has been the stabilizing of the industry 
through the medium of the tests made of radio 
apparatus in PoruLar Rapio LABORATORY.” 

x * * 


Tris observation checks up with = similar 
comments that have reached us from many 
sources—from radio amateurs, from broadcast 
listeners, from dealers, from manufacturers. 

xk * x 

PoputtaR Rapio’s policy of submitting to 
rigid test every piece of radio apparatus that 
is submitted to the laboratory, and of rejecting 
every piece of radio apparatus that does not 
meet the required standards, and of refusing 
advertisements of all unsatisfactory apparatus, 
has not only proven invaluable to radio fans by 
guarding them against inferior products, but 
has been of inestimable value to the manufac- 
turers themselves, who have in many cases 
been able to improve their products through 
the expert advice and constructive suggestions 
of our laboratory staff. 

* * * 

Up to August 1, 1925, over 1,500 pieces of 
radio apparatus have been tested and ap- 
proved. Of this number many were not ap- 
proved until certain changes were made in 
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Richardson Radio, Ine. 

INSPECTED AND TESTED BY 
POPULAR RADIO LABORATORY ` l; 
AND THAT THIS APPARATUS AS INDICATED ON THIS 2 
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them in accordance with recommendations of 
the laboratory. And many pieces of apparatus 
were rejected entirely. 

* $ * 

No advertisement is accepted by POPULAR 
Rapio unless the product or the service adver- 
tised is approved by the laboratory, and no ad- 
vertisement is accepted that contains extrava- 
gant or misleading claims. 

* * ™ 

To every manufacturer whose product is ap- 
proved is issued a Poputar RADIO CERTIFICATE 
OF APPROVAL shown on this page. The original 
of this certificate is 1334 inches wide by 12 
inches high, beautifully printed on a Japan 
vellum. 

* * * 

So valuable do manufacturers consider this 
certificate that the originals are almost invari- 
ably framed and hung in prominent positions 
in the sales rooms or offices, 

* * * 

AND in most instances, also, duplicate copies 
of this certificate are furnished to the sales- 
men. Experience has shown that the “sales 


‘resistance’ of prospective buyers is appreciably 


lessened upon presentation of this proof that 
the apparatus has met the standards set by 
PopuLar RADIO LABORATORY. 

(Continued on page 6) 
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“i. HIGH STANDARDS PRESCRIBED BY THIS LABORATORY l 


vg AND IS HEREBY OFFICIALLY APPROVED 
oi POPULAR RADIO LABORATORY ISSUES THIS 
CERTIFICATE OF APPROVAL TO THE MANUBACTURERS 
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POPULAR RADIO'S CERTIFICATE OF APPROVAL 
The origina: ts printed on Japan vellum, and ts 12 inches high by 13% inches wide. The 
manufacturer is authorized to use on the product approved the small oval silver imprint that is 
shown affixed in the lower left corner. 
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Your set at its 
best always with a 


Super-Ducon 
-the B Battery Substitute 


When guests come in, your set is ready. 
No run-down “B” batteries—no batteries 
being recharged. There’s the Super-Ducon 
plugged into the light socket—ready to 
deliver a steady, silent flow of current. 


It’s the perfect substitute of “B” batteries 
—equipped with a specially designed RCA 
tube (Rectron UV-196) that has an 
average life of more than 1000 hours. 
It’s a thoroughly efficient device—made 
and backed by Dubilier. And it keeps 
your set at its best! 


Tested and listed by the National Board of Fire Underwriters 


Dubilier 


CONDENSER AND RADIO CORPORATION 
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A.C. Type 800— 
$47.50 


(60cycles—110 volts) 


Write for descriptive booklet 
No. D-3 


“The Super-Ducon— 
and how to install it.’’ 
4377 Bronx Boulevard 
New York City 
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WHAT ONE MANUFACTURER THINKS OF POPULAR RADIO'S O.K. 
The Sterling Manufacturing Company, manufacturers of a tube reactivator, sent in copy for 


an advertisement for the October issue of POPULAR Rapio. But as the reactivator 


never 


been tested and approved by POPULAR RADIO LABORATORY, we could not accept the advertise- 


ment until a sample had been sent to us. 


As we were nearing the closing date for the maga- 


zine, we wired the Sterling Mfg. Co. to send us one of the instruments and they, realizing the 
importance of getting it on time in order to have their advertisement run in the magazine, sent 
at by first-class air mai from Cleveland to New York, at a cost of $10.80 for postage. 


PopuLtar Rapio LaporaATory makes no charge 
for making these tests. It makes no charge for 
the Certificates of Approval. 

* * 


AND it makes no distinction whatever between 
manufacturers who advertise in PopuLar RADIO 
and those who do not. 

* * * 

THE testing of any radio part places the 
manufacturer under no obligation whatever to 
advertise in Porurar Rapio. Indeed, many 
hundreds of pieces of radio apparatus have been 
tested and approved which have never been ad- 
vertised and may never be advertised in 
PoruLar RADIO. 

* * * 

FURTHERMORE, every manufacturer of radio 
apparatus that is approved by PopuLtar R.apio 
LABORATORY is authorized to use the small sil- 
ver “Seal of approval” in his advertising and 
to stamp it into the product itself, or to attach 
the seal to it in the form of a label. 

* * * 

So high are the standards that have been 
established by the laboratory, and so impar- 
tially have these tests been made, and so 
helpful have been the changes and improve- 
ments that have been suggested by the tech- 
nical staff of the laboratory, that the Poru- 
LAR RaDio stamp of approval has been accepted 
generally as standard of merit. 


AND it was this service—valuable alike to the 
buyer, seller and maker of radio apparatus— 
that the prominent scientist had in mind when 
he commented upon the important. part that 
Porutar Rapio has played in stabilizing the 
radio industry. | 
* * 

THE snapshot of Mr. John Hays Hammond, 
Jr., which appeared on page 218 of our Septem- 
ber issue, proved to be in reality a portrait of 
one of Mr. Hammond’s former assistants, taken 
during some of their experimental work in 
radio. To show that he harbors no ill will as 
the result of this photographic error, Mr. Ham- 
mond has not only sent the Editor an authentic 
portrait of himself but his opinion of POPULAR 
Rapio to boot. You will find them both on 
page 395 of this number. 

* * * 

In the next number of Poputar Rapo will 
appear a complete “How-to-Build” description 
of the latest and most important contribution 
of the PopvuLtar Rapio Lasporatory—the re- 
markable LC-26 radio receiver. 
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A B 
The high-weve reception range of the Grebe 
dai (BY from 550 down to 240 meters uals Flexible Unit Control 
dial operates two or all three; or dials 


One 
may be adjusted separately, at wilt,’ 


Grebe ‘’Colortone’’ 


down to 150 


The Three Outstanding 
Radio Advances of 1925 


OU could not give or receive a finer Christmas gift than © 


meters. 


an i 


Oa U E Pa OF ap I the Grebe Synchrophase. 
hee Wes Emenee Last year-Grebe developed the fieldless Binocular Coils and 


S-L-F Condenser. This year even greater strides have been 
made in radio reception. 


With the Grebe ‘'Colortone’’ the quality of sound can be kept abso- 
lutely true and clear and is always under the listener’s control, inde- 
pendent of the loud speaker’s influence. This tone control also makes 
it possible to reduce, to a great degree, disturbances due to static and 
to suppress considerably the high-pitch frequencies caused by hetero- 
dyne interference of one station with another. 


The Low-Wave Extension Circuits have widened the reception range 
so that over 100 low-wave stations not reached by other receivers can 
be tuned. 


Flexible Unit Control gives one, two or three-dial control. 


Both in range and quality of reception, the Grebe Synchrophase 1s 
far in advance. 


Ask your dealer to demonstrate, then compare Grebe 
reception with that of other receivers 


A. H. Grebe & Co. Inc, 109 West 57th Street, New York 
Factory: Richmond Hill, N. Y. 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


This company owns and oper- 
ates stations WAHG. and . 
WBOQ:; also lowwave re- 
broadcasting stations, mobile 
WGMU and marine WRMU 


“Take the lead 
and set an exam- 
ple of diligent 
toil.’’ 

— Confucius 


Much toil and 
great diligence 
have made the 
Synchrophase 
worthy of first 
rank in radio 
receivers. 


The Synchrophasc is also 
supplied with base for 
batteries and ina de luxe 
Console model. : 


«ered by patents 
wrantedand 
pending. 
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Tuis is the time of year when the radio fan 
—particularly the experimenter—is searching 
the most diligently for the “best receiver in the 


world.” 
* *  ® 


Everyone demands a receiver that gives 
“truthful reproduction.” Nearly everyone de- 
mands a circuit that is highly selective. Nearly 
everyone wants a receiver that is easy to tune. 
And a great many want to get long distance. 


* * x 


To develop a circuit that will meet these re- 
quirements better than they have ever been 
met before has been the ainí of the POPULAR 
Rapio LABORATORY ever since it created the 
famous Cockaday Four-circuit Tuner—of which 
about a million have been built from designs 
furnished by this magazine. 


* * * 


For the past nine months the staff of the 
PorputaR Rapio Lasoratory has concentrated 
upon this task. During this period a need was 
found for radio parts that were better than 
anything on the market. So new and better 
parts were designed and built—and the radio 
art has been advanced and the broadcast listener 
has been benetited by just so much. 


* * * 


At last the task was completed. And the 
complete report of it, including specific and de- 
tailed “how-to-build” plans, 1s contained in this 
number—beginning on page 495. 

* * * 


It has been the unanimous opinion of the ex- 
perts who have listened to this set and tested 
it that it represents the very latest and best 
word in receiver set design: that it furnishes 
the experimenter and the home-builder with the 
most etticient receiver that has ever been placed 


at his disposal. 
* * 


AMONG the outstanding features of tnis set 
are: 

It gives the clearest and most truthful 
of reproduction; 

It is super-selective ; 

It is easy to tune; 

It is capable of getting great distance; 

It will not radiate; 

It is beautiful in design; 

It is easy to build—at a cost for parts not 
in excess of $63.50. 


* * * 


In this receiver (designated as the LC-26), 
PopuLcarR Rapio has reason to believe that it 
has made an outstanding and substantial con- 
tribution to the radio art. 

* * * 


For so long has Porutar Rapro been identi- 
fied as “the magazine with the silver cover” (a 
cover scheme that this magazine originated 
nearly four years ago) that one would ordi- 


THE EDITOR 


narily conclude that this distinguishing feature 
would be reserved by other periodicals for 
Porucar Rapio alone. 

* * * 


PERHAPS, however, with the purpose ot bask- 
ing in a reflected prestige, at least two foreign 
radio magazines have recently copied the silver 
cover idea. The first to do so was a French 
magazine; the latest to do so is “Osterreichi- 
scher Radio Amateur,” an Austrian monthly 
edited by Professor Anton Zeemann. Not only 
has our Austrian contemporary copied the sil- 
ver cover, but it has even copied the June, 1925, 
design itself—even to the white lettering of the 
title and the black circle that contains the price- 
mark! 

* * * 

An Australian and a Japanese radio maga- 
zine have gone further: they have reprinted 
entire articles from Poputar Rapio—without 
credit, of course. 

* * * 


IF imitation is the ultimate of flattery, Popu- 
LAR Rapio is being overwhelmed with praise by 
our European imitators. 

* * * 


“THE new issue of PoruLar Rapio, which 
is the first of the combined issues of POPULAR 
Rapio and Wireless Age, is certainly won- 
derful. I did not believe it possible to improve 
PorpuLarR Rapio, so I am pleased to say that it 
was really a pleasant surprise. You certainly 
have my sincere good wishes for an increased 
membership, and I trust that your circulation 
will continue to grow right along.” 

—C. W. Riey, JR., Cincinnati, O. 
* * * 


IRISH wrath was wreaked upon the head of 
the Editor when PorpuLar Rapio for Septem- 
ber reached its readers on the Emerald Isle. 
And all hecause of a little paragraph that was 
headed “The Irish Still Squabbling Over Their 
One Proposed Station,” based upon an article 
which reached us through a news agency. 

* * * 


“In the first place,” protests Mr. Scott Hay- 
ward of Dublin, “the Irish are not squabbling, 
so there is no controversy at all concerning the 
question of broadcasting. And secondly, there 
are two proposed stations—not only proposed 
but decided upon—one for Dublin and one for 
Cork, in addition to the Irish station estab- 
lished for a considerable time at Belfast. 


* * * 


“FURTHERMORE, I would point out that the 
question before the Dail was whether Irish 
Free State broadcasting should be State con- 
trolled or left to private enterprise. State corm- 
trol was decided upon and the decision annoved 
certain people who wanted the British Broad- 
casting Company to operate stations in this 
territory. I can only assume that it is by one 
such person that you have now been misim- 
formed. 

(Continued on page 6) 
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Buy with Confidence 
Dubilier Devices 


Micadon—the 
standard fixed con- 
denser of radio. 


35c to 75c 


Ducon—the stand- 
ard antenna socket 


plug. . . $1.50 


By-Pass Con- 


denser — smooths 
out fluctuations of 
“B” Battery current. 


75c to $3.75 


Micadon 640— 


the ultimate in accu- 


racy and efficiency. É 
Capacities .00025 to : 
.02 Mfd. 3 


40c to $1.75 a~ 


Dubilier 


CONDENSER AND RADIO CORPORATION 
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POPULAR RADIO’S AMATEUR SHORT- 


oe LJ 


WAVE TRANSMITTING 


STATION 


This short-wave transmitter and receiver is in operation in the laboratory at the 
home of Mr. Taylor, of the Porputar Ranio staf. Using a single 7%4-watt tube 
(UX-210), this transmitter has carried on reliable communication over a distance of 
1,000 miles En Dayticut. An article on its construction will appear in “In the 
Experimenter’s Laboratory” of the February issue. The receiver shown at the left 
is that described in this department of the November issue but with another stage of 
audio amplification added; it has logged amateur stations in New Zealand, Australia, 
South America and a number of European countrics. Its range is in excess of 


10,000 miles. 


“THE erection and operation of the Dublin 
and Cork stations,” continues Mr. Hayward, 
“are in the hands of the Minister of Posts and 
Telegraphs, who received the assent of the Fi- 
nance Minister to his plans. These proceed 
satisfactorily. A Dublin site has already been 
acquired at the McKee Barracks and the erec- 
tion is expected to commence very soon. The 
Minister for Posts and Telegraphs has recently 
announced that he will carry on this promise to 
have the Dublin broadcasting station working 


by Christmas.” 
* * * 


THE Fditor is not only glad to publish Mr. 
Hayward’s correction but also to congratulate 
the people of the Irish Free State upon the 
Christmas present that is on its way to them. 

* * * 


“I THINK that Poputar Rapio is the best 
radio magazine in circulation; one feature 
that I like especially is your system of having 
all the reading matter together, apart and 
separate from the advertisements. I think that 
zont magazine is as nearly perfect as pos- 
sible. 

—Rosert G. DeENMEAD, West Liberty, O. 

* * * 


“I Have had great admiration for your maga- 
zine since its first appearance,” writes Mr. D. R. 
Clemons, an instructor in radio in Valparaiso, 
Ind., “and have always hoped that I could 


some day succeed in locating an article with 
you. There is a certain dignity about your 
pages that gives one a feeling of security in 
accepting the facts published there.” 

* * * 


ACCOMPANYING Mr. Clemons’ letter was the 
manuscript of an excellent article on coils— 
one of the best articles on the subject that 
PoruLar Rapio has ever seen. And as it is 
based upon the author’s original study, it con- 
tains valuable information that is not generally 
known. 

* * * 

Tris article will appear in a coming issue 
of this magazine—and it will be presented in a 
form that will meet with the approval of even 
the author himself! 

* * * 


“ALL broadcast listeners should be apprecia- 
tive of PoruLar Ranio’s courage in protesting 
against the invasion of the home by militant 
religionists,” writes Ames Nowell of Boston, 
Mass. “Religious services and lectures, per se, 
have a legitimate place in the radio world, but 
there is a limit to all good things.” 
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Emphatically Yes! 
Radio IS marching forward, this season as before. 
But it is marching in a new direction. 
Quality of Reception. 
That is the big, new theme. And the new Jewett l 
Receiver is its inspiration. The Jewett Receiver 
At last Radio commands a Receiver that is truly 
a Musical Instrument, by a manufacturer of ex- The Jewett 
perience in the musical instrument field. Superspeaker 
Mera worn cannot Sceheine ary eons Jewett The Jewett 
Quality of Reception. You must hear and un- Superspeaker Console 
derstand. 
So just visit an authorized Jewett Dealer and let The Jewett Cone 
him prove to you that here is a new kind of 
Radio—so different from the old as to create new The Jewett Vemco 
standards and ideals. Unit 
For the first time, B-Battery current and resulting The Jewett Parkay 
distortion have been completely barred from the Cabinet 
speaker circuit. 
You should know the story of this epoch-mark- The Jewett Micro-Dial 
ing Receives and its birth in the Graine ou: 
straight-thinking young engineers who refuse 
to admit that it couldn’t be done. Ask us for it. The Jewett 
Superspeaker Highboy 
“There Is No Substitute For The Best” 
JEWETT RADIO & PHONOGRAPH CO. = ; : 
5668 TELEGRAPH RD. PONTIAC, MICH. Quality Broadcasting 
Factories: Allegan, Mich.— Pontiac, Mich. to Match Quality Pro- 
In Canada: Jewett Radio-Phonographs, Ltd., Walkerville, Ont. ducts— Station WJR’”’ 
Export Sales Offices: 116 Broad Street, New York City 
Special Wednes- 
day WIR feature 
—The Burroughs Phas 
Hour, 9to 10 p.m. \ 
A | Sa 
~— p $ on z 
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© 1925 Jewett Radio & Phonograph Co. 
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Ozarka Senior Console — $197.50 Rockies 


Complete with Tubes, Batteries and Speaker 


“If Your Radio Is Bought Right It 
Will Be a Life-long Pal” 


LITTLE more time, a little more care in making the selection in the 
first place generally tends to more lasting satisfaction. 


Out of every 100 Ozarkas sold in 1922 Without the Ozarka Service in charge of direct 


- - factory trained representatives, such a would 
only eight are not today in the hands of not be possible.  (henrkn Smaiii DATEN today 


the original owners— this does not include in almost every country. Purchasers in Sou 

17 out of each 100 who have purchased Africa, Alaska, Sweden, Newfoundland, New Zea- 
later Ozarka models in newer type cabi- land, and Japan all receive the same practical serw- 
nets. If there is a single Ozarka that is ice as those in Canada, United 


, States, Mexico and Cuba. 
not in active service today, we have never Whenever you find the sign 


heard of it. of the Ozarka long distance 


124 Austin Avenue C, Your! See 
Chicago, Illinois THIS BUTTON 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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goose, you'li find a man who knows Ozarka instru- 
ments perfectly. 


If such service added more to your cost price it 
might be a matter to consider, but it doesn't. 
Quality for quality, you'll find Ozarka prices lower— 
four tube Ozarkas with built-in loud speakers retail 
for $58.00—five tube with built-in speaker $64.00, 
up to solid walnut console design, $160.50. 


Our nearest representative will gladly set up an 
Ozarka in your home, without any obligation what- 
ever. He won't tell you what it will do—he will 
let you do all the tuning. With the Ozarka you 
must satisfy yourself as to distance, tone, volume, 
ease of tuning and selectivity. 


More than this you will be very agreeably sur- 
prised at Ozarka prices—selling as we do, thru our 
own direct factory representatives, our selling ex- 
pense is very low—we give Ozarka purchasers the 
tenefit of it. 


Where is there a value to compare with the one 
shown above—solid walnut cabinet (no walnut 
finish or veneer), imported English loud speaker of 
a marvelous tone, five tube instrument with 75 
ampere Exide storage battery, 90 volts of Eveready 
“B” battery, 5 tubes, aerial equipment all erected 
and the price is only $197.50? 


G UFRTNCIA— 


A Few More Men Are 
Needed to Sell Ozarka 


In a great many counties we have the man we want. He is 
rapidly Building up a permanent and profitable business of his 
own, because he has an instrument that will more than meet all 
ccmpetition. More than this, he is trained to back up his sales 
with the kind of service that counts. 

Many well established Ozarka representatives started by 
giving us only their spare time—their evenings. If your county 
is open you can do the same. 

The investment in cash is very small. The investment in 
time necessary for study is considerable. It requires panene 
but the results havo onabled many men to get out of the salary 
and time clock clase. 


Any previous sales experience is helpful but not neces- , 


sary. We can and will teach you how to sell. p 


Send for 84-Page Book— _” 
“The Ozarka Plan” This book “7 


isentirely y 

too expensive to be sent out on Pa Ozarka 
card requests. It will be sent FREE to +” Incorporated 
any man who mails the coupon below Pa 124 Austin Ave. C, 
a hey is realy anxious to im- / Chicago, Illinois 
prove condition. us y Without obligation send 
about yourself. ask for Ozar- „7 LJ book “Ozarka Instru- 
ka Plan No. 100 and don’t ments No. 200” and name of 
fail to give the name of Ozarka Representative. 

3 I am greatiy interested in the 
PTE CRT 7” [C FREE boor TheOzarka Plan” 
F whereby I can sell your radio instru- 


7° ments. 
7 
i 7 
a NOME ..ccccccccce COeoreeraseccnsessesseesesereces 
CORPORNAI fa | 
Pa P Kole tae PAR EEE E EE CNY resoan tie see eves 
124 Austin Avenue C, Pa 

Chicago, Illinois FO CRUD Saeco E State. esos sosbacews or 
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Introductory Offer 


NONOISE VARIABLE GRID LEAKS 


Range 2 to 7 Megohms | Price $.85 
- Be Fair To Your Set Put In The Best Grid Leak 


Wide range of resistance variation. 
Noiseless operation. 
Extremely low electrostatic capacity. 
Ample room for adjustment without touching metal ends. 
A size that fits all standard grid leak brackets. 
Holds any adjustment given. 


Used in any set it removes all doubt as to whether or not the grid 
leak resistance is correct. 


Present this coupon to any Radio Dealer for 


ONE NONOISE VARIABLE GRID LEAK 


FREE 


RADIO FOUNDATION, Inc. 


25 West Broadway Dept. D49 New York, N. Y. 


This offer good only until January Ist, 1926. 
Ask any dealer to get it for you. 
- Dealers order from your Jobbers. Send this coupon along. 
Jobbers order from US. Send this coupon along. 


Each INTRODUCTORY OFFER COUPON must be accompanied by TEN CENTS for 


handling and shipping costs. 


Your Name ecccccee eee ee an Dealer's Name sec kcccocdcdcessesewcte naana naonana 


Address ............. bubba ep ebe denn MER Soret Tot ctse Address hos oan a ae te tg Sateen hah uae 
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nal Corps Radio 
Research Laboratories. 


Mr. Lacault's personal mono” 
gram seal (R.E.L.) is placed 
on the assembly lock bolts of 
all genuine ULTRADYNE 
Model L-3 Receiver’: Guar- 
anteed as oag as these seals 


remain unbroken. 


$135 


West of the Rockies $140.00 


The Best in Radio Equipment 
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of radio receiver is the Ultradyne 

Model L-3 Receiver. It blends happily with every scheme 

decoration. Pleases the eye with its charming 
eautiful two-tone mahogany cabinet, its fine pro- 
Has the appearance of a decorative tablepiece. 

odel L-3 is a six-tube receiver employing the 
iples of the best circuits, greatly refine 

ified. No dials—no panel; just two 
which constitute @ station selector. 
other control. 


ve folder 


A NEW artistic form 


of interior 
lines, 1ts b 
portions. 


The Ultradyne M 
fundamental princ 
and marvelously simp 
levers, 


inconspicuous 
nent is the only 


Volume adjust! 
Write for handsome descripti 


s been tested and approved by POPULAR 
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Take a Tip from KDKA 


Pick a good, 
stiff backbone- 
for your radio set— 


RADIO PANELS 


Like KDKA, the world’s pioneer broadcasting station, 
Micarta started something! From a modest beginning in 1904, 
time and experience developed it into the finest kind of ma- 
terial for radio panels and tubing. 

Drill or saw it. Micarta doesn’t chip, check, crack or break-out. Be 
particular. Get the genuine article by asking specifically for Micarta. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Offices in All Principal Cities . Representatives Everywhere 
Tune in with KDKA - KYW - WBZ - KFKX 


Westinghouse 


© 1925, W. E. & M. Co. 


Westinghouse 
manufactures, also, 
a complete line of 
Micarta tubing, in- 
struments and 
Rectigon Battery 
Chargers. 


in four popular 
effects—mahog- 
any, black, wal- 
nut grain and 
walnut burl—all 
with high gloss. 


FABRICATORS OF MICARTA FOR THE RADIO TRADE 
PAUL GOLDSTEIN & COMPANY, Inc., 54-56 Franklin Street, New York, N. Y. 
CALVERT SPECIALTY COMPANY, 141 N. 11th Street, Philadelphia, Pa. 
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How Mear are the Far Stations 


That’s an easy one. They’re not far 
away at all; they’re right with you, per- 
forming antics on your aerial, trying to 
make themselves heard. | 

Give them a real chance by keeping 
your batteries full of pep. That’s another 
easy one! Just put the job up to a Wes- 
tinghouse Rectigon. 


It’s for «*A’’ batteries and ««B’’ bat- 


teries; and your automobile battery will 
get a full kick out of this handsome little 
helper. 


There’s no muss or fuss when you use 
the Rectigon. No acids or chemicals. No 
moving parts and no noise! It’s a high- 
quality Westinghouse Product throughout, 
guaranteed to make your storage-battery 
radio set satisfying and complete. 
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, SOUTH BEND, INDIANA 


No storage-battery 
radio is complete 
without a Rectigon. 


Westinghouse manu: 
factures, also, a com- 
plete line of Micarta 
radio panels, Micarta 
tubes and instruments. 
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THE NEW SIGNAL 


SPIRAL CAM CONDENSER* 


The tuning efficiency is in the patented cam control 


Represents a radical departure in condenser design. 


10 POINTS OF y~ SUPERIORITY 


-Unique construction eliminates 


This condenser utilizes the com- 
plete 360° of the dial. 


Electrostatic field is concen- 
trated in the center of condenser. 


Dial shaft is dead—not con- 
nected to either set of plates. 


all possibility of back lash. 
Balanced condition of plate as- 
semblies insures velvety action. 
Die cast throughout insuring 
uniform characteristics in all 
units. 


Compact being no larger than 
the old style semi-circular job. 
Design permits direct mounting 
of air core transformers on 
condensers. 


Provided with pig-tail connec- ™ 
tions of tried-and-true eff- i E 


ciency. A 
All condensers have provisions À` b IA 
for single or three hole mounting. | Zw 4 ; 


Three Capacities At Your Dealer’s 
.00025, .00035, .0005 One Price - - $4.00 


JOBBERS AND DEALERS: 


If you are not fully acquainted with this popular condenser, ask us to send you com- 
plete information. Signal Radio Products are quality built—a good line to stock. 


Signal Electric Manufacturing Co. 
Dept. 10-L Principal Cities Menominee, Mich. 


Principal Cities 
Tested and Approved by the POPULAR Rapio Laboratories 


GENUINE BAKELITE 


ovanan 


We cut, drill and engrave for you 
Radio Panels of genuine Bakelite. 
Send rough sketch for estimate. 
A properly drilled and engraved 
panel ready for mounting is half 
the job of construction. Plain pan- 
els shipped C. O. D. same day order 
is received. Write for New Catalog 
on Radio Panels, Tubes and Rods— 
all of genuine Bakelite. 


STARRETT MFG. CO. 
522 S. GREEN ST., CHICAGO 


The KELLOGG 
Symphony Reproducer 


All that the name implies in beauty of tone, 
volume and appearance. Priced at $25.00, and 
worth far more when the marvelous quality of 
the reception is compared with that of ordinary 
“loud speakers.” Ask your dealer for a dem- 
onstration. or if your dealer does not carry it. 
wr te for folder 6-L. 


Kellogg Switchboard & Supply Co. 


066 West Adams Street, Chicago 


| oc 
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Helps to Land 
Everything You Catch 


UT of the air your antenna 
sifts tiny impulses — the 
makings of long distance 

reception. These faint bits of 
energy must be protected and 
brought undiminished to your 
= receiver. 


The “Electrad” Lead-in is a low- 
loss part which delivers these 
faint impulses to your set with- 
out waste. 


It’s the most convenient form 
of lead-in. Now, you don’t have 
to drill walls or sash. This flat, 
insulated and waterproofed lead- 
in fits under locked windows or 
doors. Meets the quality stand- 
ard set by “Electrad.” Get the 
genuine. There is a difference. - 


“ELECTRAD” 3-STEP RE- Ws 

SISTANCE COUPLED AM- 
| PLIFIER KIT No. 1-C— 
! A big $6.75 value. Contains the 


perro Resistor Couplers, 
Mica ing, Certified 


Nothing else needed except 
sockets, rheostat and busbar. 


At your dealer’s 
Price 40c. 


The “Electrad’’ Certified Fixed 
Mica Condenser is a revelation 


genious, rigid binding and 
riveting fastens parts securely 
at Six different points insuring 
itive electrical contact. 
alue guaranteed to remain 
within 10% of calibration. 
Standard capacities, 3 types. 
Licensed under Pat. No .1,- 
181,623, May 2, 1916, and 
applications pending. Price 
30c to 75c in sealed dust and 

moisture proof packages. 


“ELECTRAD” AUDIOHM 


eandis of Aat audio trane. “The Six Point 
e eao Cake settee perme: Pressure Condenser” 
| 
INC, 
428 BROADWAY NEW YORK CITY 


Also makers of other ‘“‘Electrad’’ Radio Products—Variohms, Cer- 
tified Grid Leaks, Lightning Arresters and Lamp Socket Antenna. 
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Created by the actual 
originators and world’s 
aspi makers e “it 
s ers, itis only logi- 
cal that the Amplion 


finest” radio reprodu- 
cer. Some of the coun- 
tries in which Ampli- 
ons rule as favorites: 


UNITED STATES 
DOMINION OF CANADA 
LAND 


ENG 
SCOTLAND WALES 
IRELAND 
NORWAY SWEDEN 
DENMARK 


SWITZERLAND 
ITALY JAPAN 
SOUTH AFRICA 
NEW ZEALAND 

AUSTRALIA 


To bear this new cAmplion Dra- 
gon AR-19 is to appreciate why 
jons, year after year, inter- 
nationally lead in sales. Six mo- 
dels, including phonograph units, 
$12to $42.30. Write for interest- 
ing literature and dealer’s address. 
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NUTT Se AUKA VALAA LIZETTE LEE 


In 1887 Mr. Alfred Graham 

invented and dem- 
onstrated the first 
practical loud speak- 
er which the world had ever heard (illustrated above). 


In1893 -~ Graham Loud 
Speakers placed 

; upon market. In 1894 Graham Loud 

ustration shows Speakers first used in 


the °ʻ1893 model.’ British Navy. 
transmitters applied to 
phonographs for loud 
speaker reproduction. 


In 1896 Graham Loud Speaking Naval Telephones developed and 
adopted by British Admiralty. 
In 1898 Graham Watertight Loud Speakers patented. Placed on many 
warships and mercantile vessela, throughout world. 
Im 1902 Complete Graham Loud Speaker installations, on central bat- 
tery plan, erected on warships as sole means —— 
of communication. Sy 
In 1906 The most extensive loud speaking naval in- 
ctallation to date was made by Grahams. 
Included atGraham exchange system fitted to 
H. M. S. Dreadnought. 
Onwards Graham Loud Speakers applied to all sorts 
and conditions of service at home and abroad, 


ashore and afloat. 


By 1919 No less than 12,000 Graham loud speaking installations in oper- 
ation on ships alone. 


In 1920 (before radio In 1922 A 
loud speakers were in lions ane 


Al Graham & Co 
‘““AMPLION" trade- 
mark registered. 


oda 


In 1923 Amplions introduced into United States, Canada and other 
countries. Quickly attained largest throughout-the-world sale 
of any loud s ers. 

Im 1924 To supply demand The Amplion Corporati f America was 
formed to market and manufacture Amplions here. 


Im 1928 More Amplion companies formed and agents a nt- 

ed eget world to keep pace with international 
demand. Amplion Corporation of Canada, Lim- 
ited, organized. 


M | | 0 Alfred G 
London, England 


The World's Standard {oud Speaker "M 


THE AMPLION CORPORATION OF AMERICA 
Executive Offices: Suite X. 280 Madison Ave., New York City 
Canadian Distributors: Burndept of Canada, Led., Toronto 


PECCO od ek do ok ah ak od ok oe 0d EAD DDI 


dney and Melbourne; Briti 1 Blectric 
ranches; Indian States and Bastern ; R 
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Model A— 
Price $175 


Ore 7 E o, 
LPL OOOO 


ou Might as Well 
Htave the Perfect Receiver 


\ \ THEN you buy your Radio there are two things you will want to consider: “Am I ed 


the BEST Radio I can possibly get at the price,” and “Is the Radio I am buying 
an ADVANCED design that guarantees the PERMANENCY of my investment?” 
Buy a MU-RAD and you are absolutely assured of getting a satisfactory answer to both of 
these questions. 
One big feature of the MU-RAD, alone, THE ONE DIAL CONTROL, is sufficient reason 
for you to decide on this great Radio Receiver. Think of being able to bring in any station 
at will, clear and strong, with the simple turning of one knob! e MU-RAD is calibrated in 
wave lengths to make Teding of stations doubly easy. 
MU-RAD is far in advance of the times. It is the Radio you will eventually buy if you want 
the Best—and the Best is always the cheapest in the long run. 
Ask your dealer to show you the MU- Transcontinental Receiver. 


<- ONE DIAL CONTROL ~ 


MURAD 
“Transcontinental Receiver 
5 Tubes 


Sockets Fit 
All New Tubes 


Model B. 
Price $125 


MU-RAD RADIO CORPORATION 
Sales Office, 972 BROAD ST., NEWARK, N. J. Factory, ASBURY PARK, N. J. 
Write Dept. F-¢ for Literature 


Da a a a a VV VY VV VY VY a a a a A A a a a aa 
AR apparatus advertised in this magazine has been tested and approved by PopuLar/Ranio LABORATORY 


3 


TheSAAL ~”; 
Soft SPEAKER 


eot t it measures 18% instead 
21% inches in height. 


*20 


West of Rockies, $21 
In Canada, $27.50 


The Saal Soft Speaker Unit 
has no springs, no rubber 
gaskets, no to d - 
ome: The by G isparagay ts is 


by aan hich push d 
y a pin, w pushes an 
pulls the diaphragm. The 
action is earem ely 
reproducing all consonants 
and overtones, yet the unit 
can’t get out of order. 
unit is used as standard in 
buile-in reproducers by 
many leading man- 
urers. 


The Best in Radéo Equipment 


$25 


West Ae -a 


with the Bakelite Bell 


HE bell of the Saal Soft 

Speaker is of genuine Bake- 
lite, the most perfect and reso- 
nant of all radio materials. The 
neck is of aluminum. There is 
no wood, no tin, no composi- 
tion. The reproducing unit is 
of all-metal construction and 
cannot be harmed or “blasted” 
by the loudest receiver. It main- 
tains its tone with any volume. 
There is no adjustment knob 
to complicate tuning. 

When you buy the Saal Soft 
Speaker you buy once and for 
all. You buy a radio reproducer 
built to last a lifetime, one that 
will render permanent service 
and stand up under constant 
usage. It has nothing to deteri- 
orate or wear out. 


In buying the Saal you do not 
choose between volume and 
tone quality. It combines vol- 
ume with a velvet tone. It is not 
a fad. It is not a trumpet. It is 
a faithful reproducer of radio 
programs, properly constructed 
and shaped for the accurate re- 
production of sound. It removes 
the objection to loud speakers. 
It has no blare, no blast, no me- 
tallic ring. 

In appearance the Saal, with 
its black bell, black crackle 
throat and graceful lines is the 
aristocrat of horns. Also fur- 
nished with a brown bell and 
gold or silver stippled throat at 
$5 extra. It is guaranteed to give 
you satisfaction. Hear it at your 
dealer's today. 


SAALS SPEAKER 


VOLUME WITH TONE QUALITY 
Manufactured and guaranteed by H. G. SAAL COMPANY, 1800 Montrose Ave., Chicago, Til. | 


nr rrr rr eS 
All apparatus advertised in this magazine has been tested and approved by PoPULAR RADIO LABORATORY 


The Best in Radio Equipment 21 


” 1 4% j 
Dw V 


Windows of aNew World 


Through the windows of the Bosch Radio Receiver 
you bring into your home, the mighty swell of the 
pipe organ, the warmth of the voice, the soul of the 
violin or the stirring march of the band. A world such 
as you never knew before is yours. But a movement 
of your fingers and your favorite artist seems as if he 
were in the room. The simplicity of operation of the 
Bosch Radio Receiver, its unapproached tonal quality 
and its bauty of appearance has created a new ap- 


preciation of radio. à : ‘ š Hear ıt. 
AMERICAN BOSCH MAGNETO CORPORATION 
Springfield Massachusetts 


The tuning in of a radio program on the Bosch Radio 
Receiver is reduced to the simple movement of but 
two indicator dials passing before miniature windows. 
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and now — 


-_HAMMARLUND 


Hammarland- 
‘Roberts 


Mamma; lun 


N efficiency obtainable almost 
exclusively in laboratory con- 
struction is now obtainable in a 
practical commercial form. By 
an ingenious process, Hammarlund 
engineers have devised a way to 
wind the famous solenoid coil with 
a definite space between turns, sup- 
ported and anchored by a mere film 
of dielectric material. Thus, in- 
ductance is kept high, with low dis- 
tributed capacity and absolutely 


no chance for short circuits. 

They are regular equipment in the won- 
derful new Hammarlund-Roberts Receiver 
and the Eagle Neutrodyne. Various sizes 
and arrangements are available for other 
standard circuits. 

Write for Folder 
HAMMARLUND MFG. CO. 
424-438 W. 33rd St., New York 


Jou Better Radic 
ammarlund 


PRECISION 


PRODUCTS 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


Low-Loss COILS 


The Best in Radio Equipment 


- -PUR-A-TONE 


AUDIO COUPLER 


An Improved 
Resistance Coupler 


Standardized, inter-.. 
changeable for all stages, 
‘capable of withstanding 
high voltages. Pure-A- 

' Tone is recognized by 
radio engineers cf na- 
tional repute who seek 
to attain maximum re- 
sults. 


BRACH-STAT Automatic Filament Con- 
trols eliminate need of hand rheostats 
all amplified circuits. ` 


At All Dealers 


L. S. Brach Mfg. Co. 


Twenty Loose 
Connections in 


a Five Tube Set! 


That's possible—but not if you use the new EBY 
Cushion Sockets. 

These ingenious devices make it possible to maintain 
& positive wiping contact at times, re dless of 
the size of the tube prong or the amount of solder on 
the prong tip. 

By a special shock-absorbing feature EBY Cushion 
Sockets not only eliminate microphonic noises but 
are a guarantee against tube damage. 

Old style tubes will not give the advantages of in- 
terchangebility and other features of the new U. X. 
Pelee EBY Cushion Sockets are especially built 
or them. 


The list price for the EBY Cushion Socket 
is 60c. If your dealer can't supply you 
write direct to us sending his name, 


H. H. EBY MFG. COMPANY 
4710 Stenton Ave., Philadelphia, Pa. 
Makers of EBY Quality Binding Posts 
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==> // Use Allen-Bradley Parts 


U 
Beadieyomoter j RL SETS, like all electrical devices, 
Ø are no better than the parts used in 
ii| their construction. The'experienced set 
/ builder has discovered the futility of using 
poorly made, inefficient units in his set. 


made and so beautifully finished that they assure per- 
fection in performance and appearance. In fact, the 
noiseless, perfect control of Allen-Bradley radio devices 
has never been surpassed and many of the finest factory 
built sets today are equipped with Allen-Bradley parts. 


h 
li 


Ask your dealer for Allen-Bradley perfect radio 
devices when you build your next set. If you are not 
M, acquainted with the entire Allen-Bradley line mail the 

‘#/ attached coupon today for our latest illustrated literature. 


ALLEN-BRADLEY CO., 
- 276 Greenfield Ave., 
Electric Controlling Apparatus Milwaukee, Wisconsin 


j Please send me, by return mail, your latest illustrat- 
276 Mil- ed literature of the complete Allen-Bradley Line. 
Greenfield waukee, i 
Ave. cy, Wis. E EPEE EEIE EEATT T E TEF SEERNE 
Manufacturers of Graphite Disc |] ° Address .sisssssesssisscaredeideceicunsdoseósssesssonoe 
Rheostats for Over 20 Years 
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Laurence M. 


circuit tuner. 


COCKADAY LC-26 


ciency and simplicity of the LC-26 wi 
built the original four-circuit tuner. 


The Best in Radio Equipment 


- LC-26 


The 1926 Circuit Is Here! 


Cockaday has secured a triumph with his new four- 
New in design and construction, the operating effi- 
ll appeal to thousands who 


Simplicity in tuning, radio 


1 General Radio Type 269 s530 frequency amplification, and McLaughlin Parts— 
ariometer with Knob_..... l $ ; 
1 General Ra statiype . 2, tonal quality that is a revela- Exactly as Specified 
1 precision Octotorm Col Set 5.50 tion of accuracy are all in Are H f he F 
a ett adenserooois 22 this new set. re Here tor the Fan. 
1 Mitiincld Gondenser.00028 S5 Leasing PRE ATE er An eight tube one con- 
2 Daven Resisto Couplers with pees already im Ba TC 36. 9 trol set which you 
i) dca been ras OO On En can easily build. 
1 piranstormer so ogs. 29:98 Morison’s has all the parts i 
b predm meas": 298 used by Mr. Cockaday, ready | ng compiete make hea 
t Amperhes Wo TA... 33% for you NOW! sembly the easy work of a 
$ Bcnjemin Standard Sockets. 5.09 Mail Orders Filled Promptly. | few hours. 
a 148 WHOLESALE Se ee 
È Caini, Manan or WO ye gy $113.30 
Eien “i MORISO 
(wie as A postcard will brin 
2 Battery Connection Bloch, i) Electrical Ghe the list of parts and full 
information on this or 
any other circuit in 


osassacesooaon 


15 East 40th Street, New York City which you are interested. 


A Real Panel Engraving Machine 
at a Price you can afford 


Low in price because it is designed for 
panel engraving only 


|` SPEAKER 


WITH 


CONCERT 


The Heart of the Speaker 


Large size and scientific construc- 
_ tion of the Concert Unit gives 
the remarkable tone values which, 
combined with the special ampli- 
fying properties of the BURNS 
horn, produce wonderful results. 


BURNS horn is of distinctive 
design with pyralin flare in sev- 
eral handsome finishes. 

; $22.50 — $25.00 — $30.00 


Manufacturers 
State and 64th Streets 
CHICAGO, U. S. A. 


For engraving your own panels, or panels 
for others with any marking desired, including 
Trademarks, special designs and serial 
numbers. 

Being designed particularly for panel en- 
graving, it is the most rapid and accurate 
machine for engraving panels. Simple to 
operate. 14 x 40”. 

Price of Machine with full equipment, 
including master letters and characters, 
$135.00 f.o.b. Forestdale, R. I. 


Wire or Write 


BRANCH TOOL CO. Dept. 0, Forestdale, R. I. 
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CABINET EXTRA 


WRITE FOR 
THIS BOOK 
You will find it surprie- 
ingly easy to build the 

Hammarlund - Robe rte 
Receiver from this in- 


Every Part Designed 


struction book. 
— by a Specialist 
Sdnutecteress 
All-American Radio VERY single unit that goes to make up this re- 
eis tices eases markable receiver was chosen by a specialist after 
Radili Company, months of research. The transformers were se- 
Dia Be lected by an engineer familiar with every reliable make; 
baean Bos the condensers by a man who had made a special study 


Westinghouse Micarta 
Hanmenond Mfg. Co.. 


fr 


of condenser constructions and functions. So it was 
even with the smallest, usually neglected units. 


From the work of these engineer-designers, backed by the endorse- 
ments of ten famous radio parts manufacturers, comes the Hammar- 
lund-Roberts, a receiver that is truly the ultimate in five-tube 
possibilities. The equal of any standard eight-tube set in selectivity 
and volume,—so simple in design and operation that anyone might 


construct it. Priced amazingly low, the Hammarlund-Roberts 


offers the greatest value possible in the radio field to-day. 


PENE 


This instrument and other parts 


shown are ag of the ae 
units used in the ammarlund- | d 
oberts. Wa mmariun ) 


ODETLTS 


1182 Broadway New York, N.Y. 


Hammarlund-Roberts 


B: UNION 
ve) Phone Tip Jack 


Suritehbe ards 


OE» 


Resistor 


ĖS 
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Takes the MYSTERY 
out of RADIO! 


Formerly with the 
Westera Electric 
Co., and U. S. 
Army lustractor of 
Radic. Tech- 
nically edited by 
F. H. DOANE. 


E A RADIO expert—it’s easy for the 100,000 

who own this compact, complete Radio Hand- 
book. Written in good, plain, understandable 
language. Crammed full of facts, every one use- 
ful and important. Explains how receivers and 
transmitters work, how to build and operate 
them. Whatever you or your friends want to 
know, it’s here. Will save you many times ite 
small cost. 


TELLS ALL ABOUT: Electrical terms 
and circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, most receiving hook-ups, radio and 
audio frequency amplification, broadcast 
and commercial transmitters and receiv- 
ing, super-regeneration, codes, license 
rules. Many other features. 


Nothing else like it. Make this extraordinary 
book your radio library—just this one little 
giant is all you need. Everything in one index, 
under one cover, in one book, for one dollar. 
The biggest dollar’s worth in radio today. Com- 
bines the knowledge of many expensive works. 
Buy this and save the difference. 

Just mail the coupon with a dollar bill and 
your name and address, and this 514-page I. C. S. 
Radio Handbook will be sent to you by return 
mail. Note the other good books listed below at 
low prices. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8254-F, Scranton, Penna. 


I enclose $........ , for which send me, post-paid, the 
Handbooks marked X, at $1 each. It is understood that 
if I am not entirely satisfied I may return them within 


five days and you will refund my money. 


100,000 SOLD “The ‘B’ Without a Buzz’’ 
514 PAGES eine 
110 Milliamperes 
Compiled by Current Output 
HARRY F. DART, E.Ż. 


New and Improved 


e, f 
Maygtian 


OPERATES ANY SET 


Consumes very 
little current and 
is stable and uni- 
form in operation. 
Amplifier voltage 
variable from 9 
to 200 volts; de- 
tector voltage 
from 0 to 65 volts. 
Equipped witha 
Raytheon Rectifying Tube 


the life and efficiency of which is practically unlimited. 
Encased in a compact and attractive cabinet. Absolutely 
Guaranteed. 
Type 606— Alternating Cur- Type 607-——-Direct Current, 
rent, 110 Volts, 60 Cycles. 110 Volta. Price, complete 
Price (including tube) $47.50 $35.00 
If your dealer cannot supply you, send 
money order, and we will ship direct. 


Regular discounts to Jobbers and Dealers. 


Mayolian Radio Corp. 
1991 Broadway New York City 


N. Y. Distributor— 20th Century Radio Corp. 
102 Flatbush Av., B’klyn, N. Y. 


RADIO 
Storage “B” Battery | 
Lasts Indefinitely—Pays for Itself! 


G RADIO HANDBOOK, 514 PAGES, $1 Economy and performance unbeard of before. 
O Automobile Handbook, 354 pages - - - - - - $I ible cost. Approved and preted as Standard ty 
O Electrical Handbook, 414 pages - - - © - = 61 Authorities, fneladi Ba hats joc- paad ether im 
O Chemistry Handbook, 348 pages - - - - - - $1 t institutions. Bola . ier Dose: pool 
O Pharmacy Handbook, 324 pages - - - - - - a boat acid and d en! gs a 
O Traffic Handbook, 386 pages - - - =- =- =- -> 1 stato member tteries 
O Building Trades Handbook, 409 pages - - = - i ið D NO MONE atteries in os we wiil ate re 

- æ © œ 1 reseman r examin ttories. 

O Salesman’s Handbook, 352 pages - - - - =- = $1 We “ish ) BATTER TERY COMPANY 
O Advertising Handbook, 445 pages - - - - 2 + $I 1219 So. Wabash Ave., Dept. %? Chicago, IB. 
O Bookkeeper’s Handbook, 302 pages - - - - - $1 ‘Mekere of the famous World Radio `° A'" Storage 4 
O Civil Encineer’s Handbook, 411 peges - - - - $1 Prices: 6-volt, 190 Ame. $1) 35h Ls Vester Cass. ane: 


O Steam Engineer’s Handbook, 298 pages 


Plt | E EE N rere Tie trent E rr rT rr 


Enclose $1.50 instead of $1 for each book if you want the 
Leatheroid binding. All of the above books can be had in 
this binding except the Trafic Handbook and the Building 


| 
| 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
| (0 Machine Shop Handbook, 335 pages - 
| 
l 
l 
i 
l 
l 
| 
| 
l 
l 
l 
| 
| 


Trades Handbook. 
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Simplify and im 
o reception with 
-Radio Power Units 


radio 


Balkite 
Battery Charger 
This el as battery 

er is entirely n 
less andcan be usedw 
the radio set is in oper- 
ation. Charging rate 2.5 


amperes. Operates 
110-120 AC 60 cycle cur- 
rent. Special model for 50 
cycles. Also for 25-40 
with 1.5 ampere 


Balkite 
Trickle Charger 
Charges both 4 and 6 vole 
radio A” batteries. Will 
f ırnish more current than 
is used for 6 dry cell or 2 
storage battery tubes, if 


used only while the set is 


ew battery tuben desia 
a. lon wide, 5in. 
eal apy, cael from 110- 
120 TEAC 60 cycle current. 
Special model for 50 
cycles. Price $10 
West of Rocke, ze 30 


, BALKITE BATTERY CHARGER - 


ALi BALRITE RADIO POWER UNITO ARE TESTED and USTED 


The Best in Radio Equipment 


Balkite Radio Power Units simplify and 
improve radio reception. They reduce the 
amount ofattention you must give your set. 
With their use your current supply is 
always exactly what is required for each 
circuit. 

For the “A” circuit there are the Balkite 
Chargers, The popular Balkite Battery 
Charger can be used while the set is in 
operation, For sets of smaller “A” current 
requirements—there is the Balkite Trickle 
Charger. With a low capacity storage bat- 
tery it enables owners of sets now using dry 
cells to make a most economical installa- 
tion. For the “B” circuit there is Balkite 
“B.” It eliminates “B” batteries entirely and 
supplies plate current from the light socket. 
Specially designed to serve sets of 6 tubes 
or less, For sets of 6 tubes or more there is 
Balkite “B” IL 


Noiseless—WNo bulbs— Permanent 


All Balkite Radio Power Units are entirely 
noiseless in operation. They have no mov 
ing parts, no bulbs, and nothing to adjust, 
break or get out of order. Each is a perma- 
nent piece of equipment with nothing to 
wear out or replace. They require no other 
attention than the infrequent addition of 
water. T heyrequire no changes oradditions 
to your set. 
Manufactured by 
FANSTEEL PRODUCTS COMPANY, Inc. 
North Chicago, Illinois 


 Baikite 
Radio PowerUnits : 


BALKITE TRICKLE CHARGER - 


BALKITE“B” - 


AS BTANDARD BV THE UNOERWAITERD LABORA TONES 


; Balkite 


a. 


Balkite “B” 
Eliminates ‘‘B’’ batteries, 
Supplies plate current 

m thelight socket. Ope 
erates with either storage 
ttery or dry cell tubes, 


ficiency. Requires no at 
tention other than adding 
water twice a year. 

Will serve any set requite 
ing not more than 20 
milliamperes at 90 volts 

ically all sets of 5 
tubes or less, and most 6 
tube sets. Occupies about 


e space as 45 volt dry 
a" battery. Operates 


from 110-120 AC 60 
cle current. model 
for 50 cycles. 

Price $35 


In Canada, $49.50 


Balkite “B” II 


Same as the new Balkite 
“B” but will fie any set 
encludins those of 8 
s or more. Operates 
from 110-120 AC 60 cy» 
current. Special model 
for 50 cycles. 


BALKITE “3° 
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N 
O22 ” MADE OF MICA AND MOULDED IN BAKELITE | 
mro AZ, 0 . 


a 
came 
FIXED 


Ks 
CROSS SECTION 


SHOWING INTERNAL 
CONSTRUCTION 


LC-26 


BROADCAST RECEIVER 


Micamold Products are used in 
the LC-26 Broadcast Receiver. 


Radio engineers and manufacturers 
everywhere have adopted these pro- 


CONDENSERS 


The crowning achievement of Condenser manuiscume—- 


_ Internal construction of the best India Mica and Tin 


Foil moulded in genuine Bakelite to withstand heat and 
cold, thus moisture proof and noiseless. Guaranteed 


ras as standard—they always satis- 


within 5% of calibration and constant in value. 
Write for descriptive circular. 


_ Sold at all good Radio Stores 


MICAMOLD RADIO CORPORATION 
Flushing and Porters Avenues, Brooklyn, N. Y. 


ACCURACY K VALUES REMAIN 
GUARANTEED ERA CONSTANT 


< 
ATITITITITILO TIT ITTL rr eS ‘JEVIDTRERDUBESSESRORDISSORCCORSEEGeE 


MOULDED . EE th 
UNDER i 


PRESSURE 
OF SO 


TONS A 


| COD OUepererre.'! 
i 


DO IT YOURSELF 
— It’s Easy 


Manufacturers FLASH tubes during the process of building 
them. In doing so, they bod out the thorium with which the 
filament is impregnated and sad er it on the surface, permitting 
the flament to function at low 

As the tube is used i a the set, the thorium coating gradually 
disappears. FLASHING will boil out some more thorium to the 
surface of the filament and bring the tube back as good as new. 


YOU CAN DO IT YOURSELF WITH A 


BURTON er GERS 
FLASHER 


M “Universal 


A 
W Decorated” 


Panel 


Hit of the Radio 
Show 


A Bakelite panel in 

black and gold as 

pretty as a picture. 

Decorated, drilled and completed espe- 
ctally for the Cockaday LC-26 Set 


Universal Insulation Co. 
215 Emmet St. Newark, N. J. 
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$7 50 
Send for pamphlet “Save a Life” 


BURTON & ROGERS MFG. CO. 
755 BOYLSTON ST., BOSTON, MASS. 
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Dis-TON uses no fluids. Requires no attention in or out of operation. Hand- 
somely finished and sealed against deterioration. Consumes only eight watts. 


Uses House Lighting Alternating Current 
in place of “B” Batteries 


Obviate the need of constant care or expensive replacement and get 
the maximum performance possible from your receiver. No need to 
handicap your reception by a dwindling “‘B” current when you can 
throw the load on the big, powerful, carefully tended generators of 
your central station. 


Amazing Tone Quality — Selectivity ~Volume 
Distance too! Because Dis-Tron provides hums, current noises, pops and crackles. 
exactly the right potential suited to It insures you the equivalent of a new 
your circuit, tubes and loud speaker. “B` Battery every time you listen in. 
“B` Current from Dis-Ton is free from Dis-Ton is dependable—always! 


DIS-TON DIS-TON KIT 


110 volt, 60cycle Know Dis-ron Advantages on Your Own Set _ for Set Builders 
complete 110 volt, 60 cycle 


$40.00 Dis-ron performance is outstanding. In every locality it is making $28.50 
were vigs aoa radio reception more consistent, satisfactory and trouble free. Send wie ices Niele pha 
s - r . rclesonapp r 
Cycsonape n for details of Diston demonstration whereby you are the judge SYC 930mapi = 


without obligation. 


RADIO PRODUCTS, Inc. 
Dept. PR RICHMOND, IND. 
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In Walnut Case” ` 


This new unit makes it possibleto use a 
light socket for‘‘B” voltage, withoutany 
troublesome hum from alternating current. 
Supplies the constant voltage necessary for 
peed reception. No acid to spill. No mov- 
ing parts. uires no attention. Semi- 
automatic in operation. The least expensive 
type of unit because of low first cost, mini- 
mum current consumption and long life. 


In handsome walnut case. Price $35. 
‘The Andrews 


For best results in home- 
buile sets it is safer to 


useequipmentemployed , 
in aa best commercial 


` $ receivers. Here is a su- 
peior coil used in such 
igh grade receivers as 
the Deresnadyne and 
Buckingham. It can be 
used in any hook-up requiring a high type 
inductance. 
Has exceptionally high ratio of inductance to 
resistance with minimum distributed capa- 
city. Improves tone. Increases range, volume 


ups employing this coil are available. 
Our Technical Dept. will answer inquiries. 


Duo:-Spiral 


Folding Loop 


Handsomely finished 


in silver and mahog- YT $8.50 
anytoharmonize with | yy 

the finest home "A ~ 
furnishings. y “4 a 


SS 


D 
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Easily portable. Has insulated handle and 
graduated dial. Reduces static and other in- 
terference. A special model for every circuit. 


See these standard units at your dealers 
or write for complete information. 


Fe. o 
Radio Units Inc. 
1301 FIRST AVE., MAYWOOD, ILL. 
Perkins Elect. Lid., Montreal, Toronto, Winnipeg 
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PEP UP THAT SET NOW WITH 


and selectivity. Blue prints of tested hook- | 


> 
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X-L RADIO PRODUCTS 


Just install them in your receiver and 
hear them speak for themselves 
Endorsed by LAURENCE M. COCKADAY 


and other leading radio 
authorities in all the latest>circuits 


Model ‘‘N’’ Vario Denser 


Capacity range 1.8 to 20 micro-micro-farads, for balance 
in Roberts two tube, Browning-Drake, McMurdo Silver's 
ene oe Neutrodyne and tuned radio frequency circuits. 

rice . 


Model “‘G’’ Vario Denser 


Two capacity ranges, .00016 to .00055 and .0003 to 
.001 Microfarads, for e Cockaday circuits, filter and 
intermediate frequency tuning in super-heterodyne and 

uve grid bias in all seta wii ase 
pa. . 


X-L Push Post 
A binding post that really does excel iñ 
looks, action, service and convenience. 
Just push it down- insert wire—cannet 
ar loose from vibration. No scfew- 


ng or danger of off wire 
Furnished attractively plated with 
soldering lug and necessary markings. 


Price Each 


X-L RADIO LABORATORIES 
2422 Lincoln Ave. 


| DEALERS 
Pep OR 
meet i aie ines 
Baers co. S 


i 
SA : 
Y 


DisXron Tubes are noted for their “Pep.” 
They will make that set of yours shout with joy! 
The tone is brilliant and clear. They “eat up” 
DX, too! 

All standard types. Every tube tipless, | 
mounted on a base of pure BAKELITE and 
GUARANTEED to give absolute satisfaction. 

Order from your dealer, or direct by mail, 
C.O.D. or prepaid by Money Order. All types, 
$1.75 each. WE PAY POSTAGE, 


Dealers: Write Now! 


JUSTRITE SALES CO. 


230 Market Street, Dept. 200, Newark, N. J. 
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CHRISTMAS: 
and thoughts of Presents 


What could please the whole family better than a Radio Set and 
of course a real good speaker ? 


: May we suggest the New TIMBRETONE 
ing points ? | 


. It is small—1834 inches long, 104 inches wide, 4 inches high. 
. All wood—meaning excellent tone quality. 

. Beautiful mahogany DUCO finish. | 

. Reproduces over a wider tone scale than the ordinary speaker. 
. Volume and Quality—in one unit. 

. It has a non-metallic diaphragm—‘‘no tinny sounds.” 

. It is a musical instrument and should be treated as such. 


Just a REAL GOOD SPEAKER 
at $30% 


For Sale Through 


SANFORD BROTHERS 


Chicago, Il. Chattanooga, Tenn. Seattle, Wash. San Francisco, Cal. 
30 W. Walton Place 615 Broad St. Am. Bank Bldg. 311 Minna St. 


on the follow- 


CON OMAWNYN = 


FACTORY: 


TIMBRETONE MFG. CO. 
Hoosick Falls, N. Y. 
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This Nagel Voltammeter is the ideal instru- 
ment for testing A and B dry batteries. If you 

are operating your set with dry cells, or own a 
Super-Het, you'll appreciate this two-in-one 
instrument. 


Popular! 


—because accurate 
and safe 


Radio has reached the stage where 
the public demands quality of tone 
rather than quantity. The operation 
and maintenance of your set may be 
impaired by the purchase and use of a 
cheap, low-resistance voltmeter. Nagel 
voltmeters are built to a standard for 
high resistance—60 Ohms per volt 
—giving accurate readings under any 
climatic conditions and protecting the 
batteries against drainage, whether 
tested by intermittent touch or con- 
tinuous contact. If your dealer 
hasn't a supply of Nagel instruments, 
write The G. Nagel Electric 
Company, 513 Hamilton Street, 
Toledo, Ohio. 


eMar 


DRY CELL TESTERS: /AMMETERS 
HIGH-RESISTANCE VOLTMETERS 
oe” VOLTAMMETERS - BAKELITE 

HOT MOULDED INSULATIONS 
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CARTER 
New “Flat” Plug 


(Pat. Pend.) 


Full Size 75c 


New original Carter design. 
Fits flush against panel. 
Cord hangs down. Cord 
tips quickly and easily at- 
tached or detached. No 
push buttons, trick triggers 
or springs. Positive, sim- 
ple. Improves appearance 
of any set. 


Any dealer can supply 
In Canada—Carter Radio Ce., Limited, Torente 


Variable Leaks 


Make Good Tubes Better | 


H D 


Standard Type 


For any set. Snap in place of 
resent fixed leaks. Adjustable in 75c 
ine with tube makers instructions. 


New Panel Mount 

Accurate control of detector o 

audio at your finger tips brings s$ 1 
better results. 


There’s a DURHAM for every need 


No. r00—1,000 to 100,000 ohms (audio) 
No. ror— o.t tos megohms (for UV-200 and WD-12) 
No. 201A to § megohms (for UV-199 or 201A tubes) 


DURHAM & CO. Inc. 
30 Market St., Philadelphia’ 
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What to give the radio fan 


Give him a two-ampere Tungar if he has a storage bat- 
tery of any kind. It will charge all his radio batteries 
and his auto battery, too. 


Or, for bigger jobs, give him a five-ampere Tungar — 
built to do the same work but to do it more than twice 
as fast. 


Every man who has a storage battery wants a charger. 
And every man who wants a charger wants the original 
General Electric bulb charger—the Tungar. 


The Tungar is a G-E 
product, developed in 
the Research Labora- 
tories of General Elec- 
tric. 


The new Tungar char- 
ges any make and size 
of storage battery: ra- 
dio “A” and auto bat- 
teries, and “B” batter- 
ies as high as 96 volts 


BATTERY CHARG ER 


in series. Tungar—a registered trademark—is found only 
Prices on the genuine. Look for it on the name plate. 
Two ampere size $18.00 
Ficcamperenice pees Merchandise Division 
60 cycles . . 110 volts General Electric Company, Bridgeport, Conn. 


GENERAL ELECTRIC 
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Design 
Patented 


Ay 


oes 
MICROPHONE 


LOUD SPEAKER 


An exact replica of the transmit- 
ting microphone used in broad- 
casting stations. 


The efficient KODEL SOUND 
UNIT, with an ingenious new 
snail-shell horn, mounted inside 
the microphone case, produces a 
remarkably clear, full-toned vol- 
ume, with every note as rich and 
true as when it enters the trans- 
mitting microphone in the studio. 
Non-vibrating tone chamber abso- 
lutely eliminates distortion. 


With Kodel, Jr. unit, $15; with large Kodel 
sal $20; Radio dealers everywhere have 
them. 


THE KODEL RADIO CORP. 
504 E. Pearl St. Cincinnati, O. 
Manufacturers of Kodel Radio 


Receivers and Accessories, and 
Homcharger Battery Chargers. 


Owners of Kodel Broadcasting 
Station WKRC. Send for program 


m 
y \\ 
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ONIMYOM Ol 


BAILIILONd 


E-5841 
Underwriters App. 


“Little Joe” 
Lightning Arrester 


Especially designed for Radio Work. 
Made of Porcelain, small, neat, rugged 
and serviceable. Can be suspended 
on antenna or fastened to wall. 


Ask Your Dealer 
M’f’d by CIRCLE F MFG. CO. 


Trenton, New Jersey 


' annoys 


The New Universal 


KELBRAKET 


‘Makes Set Building Straight Sailing’’ 


kai 


Appearance and accessibility built into a 
two-tube reflex set with KELBRAKETS. 


Clean-cut aluminum Kelbrakets, weighing 

only 4 ounces, hold main and sub panels 

rigid and supplant the old “plank.” 
KELBRAKET No. 15 (per pair) ... $1.50 
KELBRAKET No. 7 (per pair) ... 2.00 


Write for the “KELBRAKET BOOK™ 
KELLERADIO, INC. 


821 Market Street San Francisco, Cal. 
a eee ee ee 
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_ 


WAVE LENGTH (METERS) 


TO 500 WATTS | 


500 TO 1000 WATTS | ——— 


TT) 


DIAL 


FROM SLC TO 


Type D 


CONDENSER to possess 


real efficiency, must have 
negligible losses and retain its 
calibration at all times. These are the cardinal 
virtues of Cardwells. That they were the original 
“low loss” type, suggests that they must be so 
excellent in all other respects that they are the 
final perfection in condenser art. 


Because of their inherent efficiency, they are readily adaptable 
to straight-line design, which affords conveniences at the dial in 
logging. Thus, without resorting to peculiar looking construc- 
tion, the Cardwell can be made in SLW, or SLF, without sacri- 
ficing its basic advantages: extreme rigidity and constant 
calibration. 


Note that Type B (SLC) is converted into SLW by using the 
Cardwell Equitrol dial. This is shown in terms of frequency 
above and in terms of wavelengths in the small graph. Type B 
is more “selective” than most SLF types. With the Equitrol, 
you have more dial visibility than with any 180° SLF condenser. 
Type C gives semi-SLW tuning. Type D is for SLF service, 
No. 217 being a dual, balanced type recommended for all 
TRF circuits. 


WRITE FOR BOOKLET K-77. 


$4.00 
170 250 4.28 
192 3 4.25 
171 340 4.50 
173 500 5.00 
175 1000 7.78 

SERIES D 

Type Cap* rice 


217Dtt 330 $8.00 
173Ct° 240 $5.00 


174DT° 320 5.50 
193Dr° 340 6.00 
194DT° 400 6.50 

7.00 


17sDr° 440 i 
MMF. tSpecify “R” 
for clockwise. “L” for 
counterclockwise. 
(Add “V” to any ty 
number for built-in 
vernier, adding $1.50 t 
list price of plain type. 
tDual.°Singles. Overl 
other types not listed. 


ALLEN D. CARDWELL MFG. CORPORATION, 81 Prospect St., Brooklyn, N. Y. 


CARDWELL 


D 
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At last—true single dial control, with- 
out loss of volume or tone, is a complete 
reality. It is made possible through 
“Pretuning’—an_ exclusive LE MOR 
development. All variations in the three 
condenser units, however slight, are 


literally IRONED OUT, after assembly, 
at the factory. 


One dial and ONLY ONE is positively 
effective in giving the maximum volume 
possible for the weakest stations. Tun- 
ing is simple, quick and certain. Sta- 
tions cannot be passed over for the set 1s 
in perfect tune at every point on the dial. 


You actually sweep the country with the turn of a single knob. 
Straight line frequency condensers, acoustically improved audio circuits, attractive 


The LE MOR UNI- 


CONTROL Receiver |. 
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walnut cabinet with ample battery space are a few of the many features to be found 


in the LE MOR UNI-CONTROL receiver. 


Replaces 
Dry Cells 


Marvelous, new, 
patented storage bat- 
tery. A markel ad- 
vance in the radio field. 
Storage eficiency at 
dry cell cost Re- 
chargeable from light- 
ing circuit for a few 

Suitable for different 
tube voltages—2-4+-6 volts, 
and for transmission as 
well as reception. 

Insist on Wonder Cells at 
your dealers. For further 
information write direct to 


HELIOS BATTERY CO. 
71 Chestnut St., Boston, Mass. 


Cents 
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Guaranteed—absolutely. 


WRITE FOR FOLDER DESCRIBING PRETUNING 
IN FULL. Distributors franchises now being issued, 


As. KORACH 


Tuned Loop é 
Multiple Switch Board Tune 
N Directional = 

F Base Compass for Logging 
| Collapsible 


For those who demand 


Superior Results 


Leads the march toward perfect radio recepte 
under all conditions. Not merely a “loop” but 
an ingenuous arrangement of mechanical skill de- 
signed for superior results. L. M. Cockaday, us% 


this loop, reached out across the Atlantic to audibly 


hear many trans-continental Stations. f 
Selectivity Plus Distance aa 


unheard of with common loop aein The Kop 
excels on all sets designed for loop i 
Priced at $16.50 and for sale by all good deal 
Full particulars sent for 2c stamp and nami ' 
local dealer. 


_ THE KORACH {JUNIOR 


“Geni ut possessing all its- 
a e - - - $12.50 


RATORY 
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The Best in Radio Equipment 


Jhe Worlds Greatest 
adio Story p> 


Are you interested in seeing what 
is new in Radio — what is best 
and what has been approved? 


And do you wish to know the 
lowest prices on tested sets, 
prices made without the usual 
“Radio profits? ” 


This Catalogue is a 


Complete Guide to Radio 


Ward’s is headquarters for Radio, 
with probably the largest retail radio 
department in the whole world. 


This new 52 page Radio Catalogue 
shows everything in parts, batteries, 
cabinets, contains a list of stations, a 
radio log for recording stations. It 


? 
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Catalogue is Now 0 SN 


shows the best of the new sets. One 
tube sets that give amazing results. 
Five tube sets with a single dial tọ 
turn. Think of tuning in one station 
after another by turning a single dial! 


Every price quoted means a big 
saving to you. Everything offered is 
tested by our own Radio Experts. In 
fact, the best experts compiled this 
Catalogue for you. 


Write for this 52 Page Book. It is 
yours free. 


Our 53 year old Policy 


For 53 years we have sold only qual- 
ity merchandise under a Golden Rule 
Policy. You can rely absolutely upon 
the quality of everything shown in 
this Radio Catalogue. 


Write to the house nearest you for your free copy of Ward’s 
new Radio Catalogue. Address Dept. 38-R 


Montg 


omer 


ESTABLISHED ry Ward &Co 


The Oldest Mail Order House is Today the Most Progressive 


Baltimore Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 


UP 
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FIVE-TUBE AEROVOX 
SUPER- SELECTOR |}; "=== 


i 
wil 


- Á A r ASETE 


The Aerovox BHireless Corpo- 
ration sincerely wishes pou a 
Merry Christmas and a Rappp 
Rew Fear. 


The take this foyous occasion 
also to thank our manp friends 
for their esteemed patronage dur- 
ing the past pear; and promise 
to continue beserbing their good 
will and confidence during the 
coming pear. 


Needle-Point 580 
SELECTIVITY 
Elkay owners almost under the aerials of 
great B. C. stations say they can easily 


tune out all local signals and bring in 
DX, clear and loud, from all directions. 

This “‘needle-point” selectivity is due to 
high grade parts and careful balancing 
throughout, but especially to the ELKAY 
VARIABLE CLARIFYING SELECTOR 
in the antenna circuit. 


_ Besides this, in the Elkay Super-Selector com- 
bined resistance and trans ormer coupling gives 
you remarkable sweetness, clarity and natural- 
ness of tone. 


These points, together with complete control 
of oscillation and an R. F. device that affords the 
same smooth operation on the low as well as 
on the high wave lengths, go to make the Elkay 
a very desirable sct for general broadcast re- 
ception. 

In handsome mahogany cabinet—for 5 tubes, 
$80; for four tubes, $70. Write for folder. 
(Amateur set builders get our kit prices.) TO 
THE TRADE: Write for exclusive territory. 


ae i ee LAR 
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AEROVOX WIRELESS CORPORATION 
491 Broome Street - - - - - © - New York 
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Pe TOWN CRIE 
Radios Host Beautiful Speaker 


today for beautifully illustrated circular 
W RITE describing the Golden Polychrome and 

the Green Polychrome Models. 
You will be delighted with the gorgeous colors—the basd- 
some, stippled finish, and the artistic design of the Town 
Crier—‘“‘the speaker with the voice that thrills.” Ask your 
Dealer to show you a Town Crier. 

List Price $17.50 
West of the Rockies $18.50 


GALE RADIO LABS. 


2512 Irving Park Blvd. CHICAGO 


THE LANGBEIN-KAUFMAN RADIO CO. 
Dept. P. 511 Chapel St., New Haven, Conn. 


An LK Product 


ELKAY 
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The big advantage of Formica Panels 


VERI-CHROME PANELS 


By the purchase of a cone 
trolling interest in the Veri- 
Chrome laboratories, the 
financial and production re- 
sources of the Formica Insula- 
tion Company have been 
placed behind this remarkable 
new process for decorating 
radio panels. Elaborate dec- 
orations can be produced 
much more rapidly and more 
economically than by engrav- 
ing. Decorations designed by 
the leading American artists 
are offered. Tuning scales 
may be marked directly on 


the panel. eliminating the 
standard dial and substituting 
pointers instead. The reduc- 
tion in coat is large. Write 
for prices on complete panels « 
finished in this way in quan- 
tity. 


HANDSOME finish that looks “like a million dollars’’ 

and stays so without discoloring, crazing, checking or 

changing in any way is one of the important characteristics 
of Formica. It makes sets easier to sell. 


Formica has mechanical strength to provide a radio set with a thor- 

oughly strong and sturdy framework. It will not break in any 

ordinary accident. It will not warp and distort in humid weather 
the instruments out of alignment or causing trouble. 

The electrical qualities of Formica get better with use. It is an 

essential material in a high-grade set for base panels, terminal tripe 

and similar parts. 


The better finish, and greater uniformity of Formica have made it 
the preferred | insulating matei of the overwhelming majority of the 
leading American set makers 


Dealers: Home set builders know and prefer Formica. It 
has been a highly profitable account for radio jobbers and 


dealers everywhere. 


THE FORMICA INSULATION COMPANY 
4641 Spring Grove Avenue, Cincinnati, Ohio 


1 Formica is used by nearly all the leading set 5 Formica has high mechanical strength and 

makers—and has for years been u by will not break in use. 
more set ers than any other ma- 6 Formica will not sag from heat or cold flow 
terial. under pressure. It retains its dimensions. 
Ev ing you fasten to it stays tight and 


2 Formica is unaffected by weather and time 


—it lasts forever. precisely where you put it. 


es ; Formica panels are sold in neat craft paper 
3 Formica in appearance is the finest of all 7 envelopes which assure you that yeu are 
panel materials and always remains so. getting the genuine. 


ualities of every kind 8 Formica is one of the most widely dppteved 
materials in radio. 
SALES OFFICES 
San Francisco, 585 Mission St. 
Philadelphia, 725 Bulletin Bldg. 
Baltimore, 709 Title Bidg. 
Habana, Cuba, 55 Calle Obispo 
Boston, 6 Beacon St. 
Denver, 1420 16th St. 
St. Louis, 1362 Syndicate Trust Bldg. 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 


Formica’s electrical 
far exceed any possible requirement. 


New York, 50 Church St. 

Chicago, 9 S. Clinton St. 

Cleveland, 516 Caxton Bldg. 
Rochester, 327 Cutler Bidg. 

Toledo, 419 Ohio Bldg. 

Minneapolis, 1026 Second Ave. S. 
New Orleans, Whitney Central Bldg. 
Pittsburgh, 422 First Ave. 


Hear the Formica Or- 
chestra over WLW 
every Tuesday evening 
from 9 to 10 Central 
Standard Time. 
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Make Your Set Do the Impossible! 


eiifj| BARRETT & PADEN 
Í Condenser Micrometer Co 


(for Any Type of Set) 
TERE is real enjoyment in having a set which will do things that other 


sets can’t even attempt to do. 


When you install Barrett & Paden condensers in any set you immediately i increase 
its capabilities manyfold. These condensers bring in stations which, b 

the characteristics of your other condensers, could not be found. Separating 
stations which are closely upon one another is easy and positive 
because of the wider range of minute capacity variations which this 
and only this condenser a 

TheBarrett & Paden Condenser works like a mechanic’s micrometet. Just as this 
latter mentioned device makes possible the laying-off and determination of min- 


ute distances, so the Barrett & Paden Micrometer Condenser makes it possible to 
obtain the minute capacity variations so necessary for precision tuning. 


Build your next set with Barrett & Paden Micrometer Type 
Condensers. The tremendous difference in ormance will | 
amaze you. You will have a set which will do things almost 
beyond the belief of anyone who has not scen the ail in ac- 
tual operation.. At your 

eH or direct. 


‘eeecacsacassaesaesessasg 
LALLLLILLLILILLLILILLLLI 


ae BARRETT § PADEN 


HHHH 1314 Sedgwick St., Chi u. 


Prepared by Kirtised-Eagel Adv. Co., Chicage 


Wonderful Volume with Clearness—AMPL-TONE 


& 


Phonograph makers have spent years perfec ting the 
acoustic properties of their phonographs. Use an 
AMPL-TONE Unit and make a real Loud Speaker in an 
instant or use it in your horn and get better results. 

After all, speakers are as good as their unit. We make 
a real unit at a real price. Money gladly returned if you 
are not entirely satished. 


WE SELL UNITS TO MFRS. 
Late at night when the family has retired, don’t disturb them. 
Use AMPL-TONE HEADSETS. They produce the best results 
and are unsurpassed asa distance getter. Price $5.00. 


DREMIER 20-ft. Extension Cord (for loud- 
speakers) now comes with the handiest con- 
necting plug you ever saw. Holds terminal pins 
securely. Releases instantly. Automatic—with 
no tiny screws to fuss with or lose. 


~~ — 


A Desirable, EMIER 
Useful and with Plug... D109 


Inexpensive 


Xmas Gift, At your dealer’s or write us. 


CRESCENT BRAID CO, Inc. 


Premier 5 Pe battery 
cable $1.00, complete | 
with all terminals for 
quick connections, re- 
moves all unsightly wires. | 


< Providence, R. L " 
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You can buy direct from us also 


The UNION FABRIC CO. DERBY, CONN. 
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DISTANCE 


THE OBEDIENT SLAVE TO YOUR DESIRES 


Piel mastery over the most advanced radio 

principles makes distance the obedi- 
ent ent slave Rvs ol your desires and places at your instant 
command the whole continent of radio enjoyment. 


Upon est, we 
wll; gladly S mia il The infinite care and skill employed in ect- 
descriptive Folder. ing the mechanical construction AP Radio 


of design ba is radiantly reflected in the rich beauty 
harmony of p roportion and elegance of 
t stamp all AP sets with an unmis- 

b mark of master Seo 


decoy demonstration of APES 
Apparatus. 


APEX ELECTRIC MFG. CO. 
1410 West 59th St., Dept. 1202 
CHICAGO 


Also makers of the famous APEX Vernier Dials 
and APEX Rheostat Dials which are sold 
b: ery good dealer in Radio. 


ae z S er, 
: at mea = i pra 
: aoe 7 E j ; am + 
: ~ gant i} Î 4 L3 re 
pex Super Five 


Price Pee ar ia, accessories 


A B 
Grand AA 
Price $225 


Apex Utility 
Radio Table 
Price $75 


pex A 
pex 
ari es Console Entertainer 


Price $27.50 


Prices West of Rockies Slightly Higher. Canadian Prices Approximately 40% Higher. 
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SSSR 


Mistakes 


Equip your battery 

leads with these new 
CROWE everlasting 

markers. Bold mark- 
ings permanently etch- 
ed in black on 
metal. 


A Packet of 
Nine 


CABLE “MARKERS 


Easily attached 
with ordinary 
pliers 


At your 
dealers in this KX... 
display box, F 


DEALERS— 


Write for in- 
troductory 
offer, giving 
naros of job- 


CROWE NAME PLATE & MFG. CO. 
1749 Grace St. : Chicago 


testimonials of enthusiastic users. 


DEPENDABLE 
RADIO PRODUCTS 


l Lightning Arresters — 
sy approved Fire Under- 


writers. Retail.. SQ@e 


Complete Aerial Kits — every- 
thing for complete installation with 
instructions. Retail . - ++ $3.50 


Resistance Amplifiers— 


all assembled end 
ready for use. 


Retail .. $8.00 
Audio Frequency 
ers — tests 


have proven the quality. 
Retail ..,... $2.25 


Automatic Shock Proof Phone 
e— Plugs —a real value at 
Sold by 


this price ..... 50e 
All Leading Radio Dealers 


“Twice the range 
and more volume 
on this indoor aerial!” 


—says a Youngstown, O. Fan 


ce 


ANTENNAE 
aca 


U.S TRADE MARR 
PATENT PENDING 


Equip your set with a new 
EFFARSEE and watch your 


old distance records go! 
Thousands of unsightly, inefficient 
outside wires have been Teplaced 
with this new scientifically designed 
antenna. 


Increases Selectivity! 


Cuts Down Static! 

You never have trouble separating 
Stations with an EFFARSEE, an 
it eliminates local interference—re- 
ception with EFFARSEE is recep- 
tion at its best. 
Type IXL contains 1000 feet of 
copper wire: é 
smaller; both models equip 
special fixed condensers. 


Type IXL 
(Large)... . $4.00 
type BXL, eeeey Type BXL 


d wit 


(Small)... $2.50 
rite for 


At any radio dealer 
or write direct. 


THE FISHWICK RADIO CO. 


137 Central Parkway Cincinnati, O. 


a esses 
NY 
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Charges in One Third theBimel 


Better Because:— 


New micrometer adjustment, 
hinged lid, and carrying handle. 


No bulbs to buy or break. 


Can be used anywhere—con- 
tains no acids or other harmful 
liquids to spill. 


Approved by underwriters— 
trouble- A i shock-proof and 
fireproo 


Beautiful cabinet in maroon 
and gold. 


Write for new edition of 

our instructive booklet o 

radio operation “The 

Secret o Distance 
‘olume in Radio.” 


a E E RO 
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w 2-ampere 


“The obsolete. so has been put 


arger has ; 
} pee ote ics of. of years ago: 


5 -ampere charger ! 


date 


Over 500.000 already in use 


It takes only one-third as long to fully charge 
your battery with the New Improved 5-ampere 
GOLD SEAL HOMCHARGER. 


No more of the long, bothersome waits that were neces- 
sary when the slow inefficient 2-ampere charger was 
the best that radio offered. The New Improved GOLD 
SEAL HOMCHARGER charges 150% faster—fully 
charges the average battery overnight—and it charges 


both A and B batteries without additional equip- 


ment. 


Before you buy any charger be sure it charges at 
5-amperes. To be absolutely sure insist on the GOLD 
SEAL HOMCHARGER. 


The Kodel Radio Corporation 


504 East Pearl Street Cincinnati, Ohio 


Owners of Kodel Broadcasting Station whe 
on the Alms Hotel Send for progra 
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INDUSTRIAL RESEARCH E FINGERS 


“RESEARCH IS THE KEY TO THE FUTURE OF | 


says R. E. Renaud in ‘‘Popular Radio” 


o- : 
Radio manufacturers, radio investors and the buying ia are ae A 
ginning to realize the tremendous importance of research work basci oi 

science and method. 


ie < ne 


t 


research o 
Smaller manufacturers may now have their necessary reiearch mS 
done without the financial burden of maintaining research departments. : 
of their own. 
A descriptive booklet will be furnished on request. 


KALMUS. COMSTOCK¢WESCOTT Anc 


07114 BROOKLINE AVE. /ndustrial Research Engineers. BOSTON. MASSA 
HEAR ALL Better Results with | 
YOUR AERIAL GETS||| Less Space— Using 


Perfect Insulation Assures Betler Receplion 


Wirt Radio Lightning Arresters and Wirt Radio Wall 
Insulators assure better insulation from serial to your set. 
Lower loss means greater volume. 


Wirt Radio Lightning Arrester. 
Air Gap Type. Made of Bakelite 
and Brass. Wide petticoat pro- 
vides amplo insulation even in wet 
weather. Bracket for rigid fasten- 
ing. Extra heavy terminals. 
Lead-in connects without cutting 
wire. Heavy brass screws for 
mounting. $1.00 each. 


Wirt Radio Wall Insulators. 
Made of brown glazed porcelain. 
Bracket for rigid fastening. 
Heavy scrows furnished for mount- 
ing. 35c. cach. 

Arresters and Insulators sent 
post-paid, securely packed on re- 
ceipt of price. 


Their specially shaped-out stators af- 
ford separation on all wave-lengths, 
increasing selectivity and eliminating 
interference. Their carefully planned 
design retains all low-loss advantages 
and keeps DUPLEX S. L. F. Condens- 
ers as small as the previous models. 


Learn the secret of DUPLEX superior 
construction. Sample plate and literature 
sent on request. 


DUPLEX CONDENSER & RADIO CORP. 
50 Flatbush Avenue Extension 


Brooklyn, N. Y. 


Wi WirrTQomrany 
PHILADELPHIA PENNSYLVANIA. 


Makers of Dim-A-Lite 
5221 Greene St. Dept. B Philadelphia, Pa. 


SALES AGENTS 


George C. Knott, 67 Park Place, New York, N. Y. 
Doherty-Hafner Co., 730 West Monroe St.. Chicago, Til. 
George A. Gray Co., 910 Howard St. San Francisco. Cal. 
Pass & Seymour, Ine., Export Managers, 66 W. B'way, N.Y. 
Bonjamin Electrio Mie. Co., Toronto, Canada 
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ar r — ; 


PERFECT -> ART - AND s SCIENCE 


6 
DE FOREST AUDION | 
Forest policy of a speci 


tube for each socket in 
ee, 


DE FOREST F-5 AW 
A ful set in polished 
ring joy > manny 
seperate etatione positively a ao that 

cast gems 


compact, 
walnut that wii 
a household. H 


mie DEFOREST W6 V% 


RENAISSANCE [TYPE NSS HI 


er. 


without interference ene E 
erence. 
fobes. food apeaker and batlectan) 


A DE FOREST F-5 3 M 
mahogany tebingt Sith Palit in bond 
speaker and, concealed compart- 
ments for and be: es. 
S e a lat. ae 

urpassed value at $110. ` 


E -q De Forest Radio Sets can 


be bought at prices rang- 
ing from $85 to $4 


De Forest Genius now Humanizes Radio! 


| 


eye new Circuit, just 


perfected, reproduces flaw- 
lessly the mellow, soft modula- 
tions of the human voice and cap- 
tures the hitherto elusive overtones 
of the musical register .... tuning 
simplified .... a new ease in opera- 
tion .... all embodied in the new 
and beautiful De Forest W5 or W6 
Radiophones. 


~ v y 


The voice of radio is no longer 
flinty and metallic, but mellow, 
human and musical — thanks to 
the development by Roy A. 
Weagant, Vice-President and Chief 
Engineer of the De Forest Radio 
Company, of a new and marvelous 
circuit. 


This ingenious circuit makes its 
first public appearance in the De 
Forest Ws and W6 Radiophones, 
masterpieces of cabinet art worthy 


DE FOREST 


IN ALL 
w ATHE EPOCH -MARKING ACHIEVEMENT WHICH MAKES ORDINARY R 


P= =.. 


J DEALERS 


only of a scientific development so 
outstanding. 


For the first time you get from 
music the overtones as well as the 
middle tones . . . the majestic roll 
of the kettle drums, the crooning 
of the bass viols. the strident crash 
of the brasses and the piping her- 
aldry of the cornets and trombones. 
No incoherence, nooscillating jum- 
ble of noise—every instrument, 
every octave, in its true value. A 
magic achievement! 


To the lover of dance music the 
De Forest W5 or W6 brings more 
sprightliness, more beauties of syn- 
copation ... you should hear Vin- 
cent Lopez, Joseph Knecht, The 
Night Hawks, or any others over 
either of these instruments! 


To everything that is broadcast, 
the De Forest Radiophone gives 
animation, life and humanness. 


CITIES AND RADIO 


But Tonal Supremacy 
is Not All— 


Elbert McGran Jackson, renowned sculptor, 
architect, and painter, put into this haad- 
wrought, hand-carved cabinet the spirit of 
radio, in design, in motif—it is not an adap- 
tation of a phonograph. An image of charm- 
ing individuality, it harmonizes with the set- 
ting of any bome. 

c unit, everything self-contained—not a 
wire in sight, nothing to connect... and 
biases move it any place! Only charm and 

uty for che eye. 

The artistic conical reproducer is an insepara- 
ble part of the cabinet and its tonal mechanism 
peerlessly attuned to that of the Weagant cir- 
cuit. There are just two controls for tuning, 
and these operate on one dial, which makes the 
normally Popes task of “tuning in” ex- 
tremely simple. There are specia! power tubes 
io the fifth and sixth sockets which can give 
you volume to flood an auditorium, if you de- 
sireit. And, at your fingers’ tips, the means 
to tuncina tard tant station you want no 
matter how powerful nearby stations may be. 

See the incomparable De Forest Ws and W6 
at your De Forest dealer's or write for an iz- 
teresting booklet describing these masterpieces 
in detail. 


De Forest Radio Co., Jersey City,N.J. 


Fhe Greatest 
Name in Radio 


COMMUNITIES 


——_~-- 


DIO RECEPTION A THING OF YESTERDA WN 
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WW ‘makes a good receiver 


Á 
On to Success 


in RADIO! 


Mr. R. L. Duncan 
Director of the 
Radio Institute 
of America 


Roo is a profession well worth fol- 
lowing. The work is interesting—fas- 
cinating. The pay is high. The demand for 
new men—skilled men—is strong. 


You can embark, right now, ona successful 
career in radio. With a few months study 
under the expert instruction of the Radio 
Institute of America you can pass your 
U. S. Government Commercial or Amateur 
Radio License Examination and be ready 
for your first real radio job. 


Study in spare time 


There's no need to give up your present 
work. Study at home in spare time. If 
you really want to make a success in radio, 
fill in and mail the coupon to the Radio In- 
stitute of America for information on the 
finest theoretical and practical radio courses 
offered today. 


RADIO INSTITUTE 
OF AMERICA 


Formerly Marconi Institute 
Established in 1909 


322-A Broadway New York City 


Radio Institute of America 

322-A Broadway, New York City 

Please send me full information about your Home 
{ tudy Course of radio instruction. 

I am interested in the complete course, includ- 
ing code instruction, which qualifies for the U S. 

Gov’t. Commercial or Amateur Radio License. 


ecw -seeerrseeeveeeseseseentesoesevneseeveeneee0n0eee0e0 00800 


Types A B C 
6V. 3V. 3V. 


getter) 


You can't j 
tubes. by ap 

They all look alike. P 
one easy way to be da 
PERFORMANCE. Buy CE 
Tubes. 
Then you'll get clearer, ich 
tone, greater volume, k 
life. Gur test charts, con 
ed by recognized nationi 1 
thorities, PROVE this daim. 


eS r 


Our Premier B Battery Cabinet is a beautiful 
furniture. The B oe compartment will 
type B battery. oR of each B battery compart 


ment is 4 14” wide, Bee and 10” deep. i 
For Genuine | 
No. Panel Deep Walnut 
718-10 7x18 10” $18.5 
721-10 T2 21L 10” 19.0 
724-10 7x24 10° 19.50 
726-10 7 x 26 10” 2%.00 I 
728-10 7X28 10” 21.00 
730-10 7x30 10” 22.00 


F.O.B. Waukesha, Wis. 


The tops of these cabinets are figured walnut, the os ends 
and B LO panels are select walnut, all 5 ply veneer. : 
The built up of massive molding. Nick! 
ede rl g Paaa and lid holders. The material and 

nish in these cabinets will equal the best ture | 
obtainable. 


E MAKE 9 STYLES OF CABINETS FOR 14 SIZES | 


WwW 
OF PANELS. Send for our 1925-26 line of cabinets 3t 
“Factory to User” prices. 


Utility Cabinet Company 


Phone 721 Waukesha, Wisconsin 


eee 
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Now — you can be certain of 
continuous, unfailing “A” 
power of the highest quality 
--. and always at full voltage 


A DELIGHTFUL PROGRAM that 


» you’ve been looking forward to. A 
` circle of friends to share it with you. 


Your radio is working perfectly. 
Then the rich, clear tones begin to 
fade. Embarrassed, you start to tune 


and tinker. 


Your “A” batteries failed — just 
+ when you wanted them most! 


N experience that comes to 
Aca radio fan! For “A” 
battery failure is the most 
frequent cause of poor radio re- 


_ ception. 


But to you—this need never 


- happen again. For you can now 


have continuous, unfailing “A” 
power that automatically replen- 


ishes itself from your house 
| current. 


Unipower — a triumph in 
radio engineering 


Unipower is a single compact 
“A” power unit that fits inside 
most radio cabinets. It takes the 
place of dry cells or separate stor- 
age battery and charging units. 


Unipower comes to you com- 
pletely wired and assembled—all 
you have to do is connect two 
wires to your set and plug in on 
your house current. Unipower 
is equipped with an exclusive 


Unip 


Off when it’s on On when it’s off 


` 
` 


: Write for inter-' | 


ower 


TDapt mang 


Do your BATTERIES /ai/— 


i when you want them most? 


Balkite charger of 
special design. Uni- 
.power will last you 
for years, and has no 
tubes, bulbs, lamps 
or working parts 
that require frequent 
and expensive re- 
placement. 


A unique feature of 
Unipower is the master- 
control switch that gov- 
erns the operation of 
your entire set. When the switch is 
ON, Unipower feeds your set rich, quiet 

wer with neither hum nor noise. 

hen the switch is OFF, Unipower 
automatically replenishes itself from your 
house lighting current. 


Unipower is not a battery eliminator, 
and should not be confused with any 
other power device. Unipower is a 
scientifically designed “A” current sup- 
ply which automatically converts house 
ighting current into radio power. 


Take time today to see Unipower at 
your radio dealer’s. He will be glad to 
demonstrate it and explain its features 
e Battery 

Avenue, 


to you. The Gould Sto 
Company, Inc., 250 P 
New York. 


Oy 
FREE! / 


esting booklet, 


ing Unipowor's 
many edvantages 
and economies, 


THE UNIPOWER 
ILLUSTRATED 
HERE 18 FOR 
SETS USING 
U V-199 TUBES 
OR EQUIVA- 
LENT. FITS 
COM F ORTABLY 
INSIDE MOST 
CABINETS. 


The standard Unipower oper 
ates from current, 
110-125 V-60 cycle. It is sup- 
plied in two types. The 4 vole 
type is for sets using U V 199 
tubes or equivalent and retails 
for $35.00. The 6 vole type is 
for sets using UV 201-A 
tubes or equiusent and Te- 
tails for $40.00. West of the 
Beckie, prices eit ap 
higher. (Special » 25-50 
cycle, are available.) 
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The Best in the World| 
One Customer Telegraphs: 


“Receiver assembled, performing like a thorobred.” jf 
The Amateur or Experimenter with his ultra-modern high-powered receiver is i 
years ahead of Commercial Radio. | 
It is significant that unsolicited testimonials are constantly being received from 

| 
| 


No Batteries 
are required even to oper- 
ate the most powerful 10- 
tube receiver. 

We have experimented 
with many types of 
“Eliminators” and now 
recommend without quali- 


EES ae EEA ee 


even the far corners of the earth, where Norden-Hauck Engineers have furnished 
the finest radio apparatus known to the art today. 
Quotations gladly furnished on radio parts and apparatus having non-infringing uses. 


fication the Write for Literature 
Model A NORDEN-HAUCK, INC. 
ngineers 


Power Unit 1617 Chestnut Street, Philadelphia, Penna. 


G teins te toss 


Interference Eliminator 
No Radio Set Complete Without It 


Now you can select stations at will, cut out 
interference and undesired stations—tune in 
loud and clear. Wonderful results with 
any tube or crystal set using any kind 
of aerial except loop antenna. Partially ab- 
sorbs static. 


Amazing Results, 
Better Reception 
Guaranteed of We 
Refund Yeus Dol- 
ler. Send Order 


on Today. ee 
Seiect Stations At WII | P 


ee Pathe Sets Operate 
Try this Interference Eliminator on your set—no tools ea Mewes’ Caite 


—nothing to add—attached in 2 minutes to acrial. 

Doesn't disturb present log. Directions easy to fol- 

low. Two big banks testify to our reliability. Order [a AN A 

today—dollar bill will do—we take the risk—money TOAST CONE LOUD 


back if you say so. |s_ Sa SPEAKER 


STEINITE LABORATORIES . = —_ Exquisite in tone 


Exquisite in design 
301 Radio Building, ATCHISON, KANSAS Exquisite in workmanship 
Some territory for both sobbere and retailers still open. Writes 


and least expensive radio sets in America. É 
PATHE PHONOGRAPH AND RADIO CORPORATION 
Dept. 49 20 Grand Avenue, Brooklyn, N. Y. 


Write for complete Steinite Radio literature—it’s FREE. 


Most beautifu 
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SPRING SUSPENDED 
SHOCK ABSORBING 


PATENTED JULY 28,1925, MAY 2,1911 


by the Radio World 


Benjamin Radio Products have set New 
Standards of Tonal Quality and Volume 


The use of Benjamin Radio Products brings a new joy and an immeasur- 
ably greater satisfaction into radio reception. 
Individually, each Benjamin radio part improves that radio function for 
which it is designed. When taken all together and their aggregate advan- 
tages added to any set, “Better Radio Than Ever” is inevitable. 


Benjamin Tuned Radio 
Frequency Transformers 


Even in what has been consid- 


ered an excellent set, it is aston- 
ishing what an improvement in tone, qual- 
ity, volume pe selectivity arf introduc- 
tion of coils produces. Low 
tance. Low Distributed Capacity. Uniform 
both ininductance and distributed capac- 
-= Space wound, air core; double green 
on — the nearest approach to 
an rag -air dielectric construction and the 
highest type of inductance possible. Coils 
are coupled so as to reduce capacity coup- 
ling to a minimum. 


ka \ 
CA . 

P , 
RADA 
Aj j 


-\24a7 W: ijth Street l 


fin ew York 


y a EA San pre ry <i 
PE ery pri 
W 
‘LL PAR TIANI IUN hil w 


Benjamin Low Loss, 
Long Range Condensers 


First of all a wonderful low loss 


condenser. The shape of the rotor 
blades spreads the broadcast range on the 
lower wave lengths, eliminating bunching 
of stations on the lower side of the dial and 
makestuning very easy. A beautiful instru- 
ment, in unpolished silver plate finish. Fric 
tion disc on rotor shaft adjusts turning ten- 
sion without loosening or throwing plates 
out of alignment. Made in three sizes: 13 
plate for .00025 Mfd., 17 plate for .00035 
Mid. and 25 plate for.0005 Mid. Drilling 
template furnished with each condenser. 


B 


Benjamin 

Cle-Ra-Tone Sockets 
Benjamin Cle-Ra-Tone Sockets 
prevent the transmission of out- 
side vibrations into microphonic 
disturbances, Four delicately ad- 
justed double springs support the 
socket—“float” it above the base 
—and absorb all jars and shocks. 
Handy lugs makes soldering easy. Fur- 
nished also in garigson Bakelite sub-panels 
for compact set building. Now ready—the 
new “Push” type Cle-Ra-Tone Sockets 
for Standard UX “Push” type tubes. 


jamin Electric Mtg: 


pi 120-128 South oan Street’ i 
SN [1 345 


San Franciscoll 


“nr a 4 2 
a ae Electric ees Ce ct 


Terrtrrhin 


irrin 
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aan TREGO ton eserices 


é 5°-Tube Tuned Radio Frequency Set 


2 


Enameled Antenna 


Stranded 


PEES 7} The best outdoor 
antenna you can 
(BD ACME 
< * FN i 


t Range 


HERE'S the set that 
sells and satisfies! 
It’s the TREGO 
5-Tube Tuned Radio 
Frequency Set—high- 
est quality at a price 
within the reach of all, 
Retails at only $45.00. Gives you Big Profits. 
Sells 10 to 1 over higher priced sets. Millions want 
it! Storage or dry-cell operation. Backed by our 
Iron-Clad Guarantee, Sold only through dealers. 
Send for Monthly Catalog and exclusive 
dealer plan. This TREGO TRF5 is only one of 
the hundreds of profitable quick-selling items 
listed—just off the press. Get your copy now— 
cash in on the fall and winter radio demand. 


TREGO RADIO MFG. COMPANY 
Manufacturers and Wholesale Distributors 
1431 Chestnut St., Kansas City, Mo. 


put up. 7 strands 
of enameled copper 
wire; maximum 
surface for recep- 
tion. Enameling 
prevents corrosion 
and consequent weak signals. 
100, 150 or 200 ft. coils, boxed. 


Loop Antenna Wire 


You can make a good loop with Acme wire 
made of 65 strands of fine copper wire, green 
silk covered. Flexible; non-stretching, neat. 


Celatsite Battery Cable 


For connecting A and B 
Batteries (or current ra 
ly) to radio set. Silk 
braid covering 5 flexible 
Celatsite wires—S5 feet 
long—a different color for 
each ter- 

minal. Pre- 

vents messy 

wiring and 

te bl o w n .. 

tubes. Adds 

greatly tothe appearance of your set. 


The Original Celatsite 
Wire 


“Lighted Continously 72 Days— 
and Still in Good Receiving Condition” 


Celatsite is a tinned copper bus 
bar wire with a non-inflammable 
“spaghetti” insulation in five 
colors. Supplied in 30 inch 
lengths. 


Flexible Varnished 
“Spaghetti’’ 


A perfect insulation tube for all 
danger points in set wiring. 
Costs little more and is worth a 
lot more than the cheaper substi- 
tutes offered. Black, yellow, red, 
green, brown; for wires No. 10 
to No. 18. 30 inch lengths. 


= 


One astonishing report of the many hundreds 
received proves unmistakably Sea Gulls’ excep- 
tionally long life. A user kept six Sea Gull 
Tubes lighted for over 1700 hours and found 
them all operating efficiently at the end of the 


Flexible Celatsite oo 
Flexible stranded wire for ACME 
“point to point’ and sub- 
panel wiring— latest method 
of wiring sets. 5 colors; i ES 
black, yellow, Row a t | f 
green, red p- i amn al 
and | brown, PPE 
one for cach S ” 


circuit, 25 ft. ; k = es 


_ Send for folder 
THE ACME WIRE CO. 
Dept. P- New Haven, Conn. 


r.od. 

> Ee) Sea Gull Tubes have four points of superior- 
ity. 50% longer life, high mutual conduc- 
tance, uniformity, interchangeable at any stage, 
and they are positively non-microphonic. 


At your Dealer $2.50 or by mail plus parcel! pest 
Tube R - Rectifyving Tube - - œe - .00 
Tube P - Semipower Tube- - - - .00 
Tube X - Doubie Duty Rectifier Tube $5.00 

Dealers and Jovoers write us for full information and discounts 


ABERDEEN SPECIALTY CO, INC. 
Main Sales Office 
Suite 411 1901 Chestnut Street Philadelphia 


Se eSevaavecasa ws FZS2eeGSTaTsssse 
= Sass 
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Long Distance 
with Big Volume 


of 


A- 


DE 


ARA 
ARMONIK 


TRADE {MARK a 


“AUDIO 


FREQUENCY 


RY 


Y 
EED 
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ECONDA 


| 
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All Stage Ratio 


KARAS ELECTRIC CO 
CHICAGO `: U. S. A.f- 
PATS ee PEND 


ARAS Harmonik Transformers deliver perfect music 
with loads of volume from stations one to two thousand 
miles away. Distant reception worth listening to! 


With Karas Harmoniks in your set, you can truly enjoy radio 
broadcast music from near or from far. You can get it in 
all the volume desired without crowding your receiver to the 
distorting point. You can sit back in your easy chair and 
listen with keenest pleasure. 


“Fishing” for distant stations becomes a matter of finding 
programs you want to hear—not straining to catch only the 
bare announcement, and compiling a list of call letters. 


There’s power and to spare in Karas Harmoniks. Power that 
brings the biggest volume without. distortion. You hear big, 
full, round, sonorous tones because you get the complete mu- 
sical tone. All the vital harmonics and rich overtones are 
there in all their naturalness. Low notes, middle notes and 
high notes all are amplified to the same degree — a rare 
achievement for audio frequency transformers. 

The true characteristics of all musical tones are recreated in your ker. 
Piano music pours forth with the rich beauty of the concert hall. The 
pure, liquid tones of a violin played a thousand miles away cannot be de- 
tected from from those of a violin played in the same room. The inflec- 


tions of the human voice are all ed—the very breathing at the 
wnicrophone — the soft elusive sounds of S and Z. 


If this is the kind of reception want — whether distant or local, 
must have Harmoniks in your set. It’s the only w you can get it 
the radio. Don’t wait to build a new set. Take old transformers 


of Karas Harmoniks. The sooner 

ou will enjoy the highest quality of radio reception. 
KARAS ELECTRIC CoO., 4060 N. Rockwell St., Chicago 

For over 30 years makers of PRECISION Electrical Apparatus 


and Keen Musical 


uli 


KARAS \\ WI 
ARMON A 


TRADE [MARK 


AUDIO 
FREQUENCY 


pz = 


il 


Ml 


Install a pair of KARAS Harmonik 
Transformers i” your radio set 


$720 Each 


at your 


Dealer’s % 0 


posla 


—wherever you buy. If your dealer is 
out, order direct on this coupon. 
Send no money. Just pay the postman. 
ZRSRSCOSSCTTSSECCOTLOTOTOSSASSeSeseeres 


Karas Electric Co. 
4060 N. Rockwell St., Chicago, Iil. 


Aone Frequency ‘ivaasformers. 


Karas Harmonik 
I will 


pay the 

paoar apiece, plus tage, on delivery. It 

understood that am privi eged to fetora the 
transformers sny time hin 30 days if the 


y do 
not prove entirely satisfactory to me, and 
money will be refunded at once. Tá 


Name 


Address 


aaa aaa T 088 


yen epee spa cit peter rave wens 
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EX answers the elimi- 
nator problem. The 

B Battery eliminator 
equipped with Magnatron certified this. Their reports ex- 
Rex tubes works day in plain why Magnatrons in your 
and day out—silently and set will make it function better. 
economically. 


Your dealer has the Rex as 
i well as the other Magnatrons. 

Magnatron Rex is the product ` Ask him today! 
of long research by the oldest 
exclusive manufacturers of - They list for only $2.50. 
thermionic valves in the coun- 
try. It has been designed pri- Write for your FREE copy of “Pot 
marily and only for eliminator Pourri—a snappy review of mirth 
work. and music,” to Dept. P.R. 


Magnatron and Excellence have CONNEWEY 


come to mean one and the 
same thing. Impartial labo- ELECTRIC LABORATORIES 


ratories and radio engineers Magnatron Building, Hoboken 
throughout the country have New Jersey 


West Coast su aed Trom complete stocks carried by PACIFIC RADIO 
LABORATORIES, 256 South Los Angeles Street, Los Angeles, California. 


AGNATRONS 


221% Volt | 
un-acid 6 é 
acu How to Build Your 
© eo. 
saree i Radio Receiver” | 
Storage As a special inducement for you to send in yo:! 
Battery subscription during the month of December you may 
have a copy of “How to Build Your Radio Receiver.’ 
$2.95 the most complete and authoritative collection of m2 
includes terial on Receiver Construction yet published in wen 
: form, which gives all working details, lists of part 
chemizal 


required, complete hook-ups and circuit diagrams 
45 volts $5.25, 90 volts $10.00, 11214 volts $12.50, | (see page 104), 

135 volts $14.75, 15714 volts $16.80. Truly the 
biggest buy today. Easily charged on any current 
including 32 volt systems. Any special detector 


a 
plate voltage had. Tested and approved by lead- Popular Radio 


ing authorities such as PopuLar Raptio laboratories. 


and 


Over 3 years sold on a non-red tape 30 day trial with which is combined 
offer with complete refund if not thoroughly satis- The Wireless Age 
fied. Further guaranteed 2 years. Knock-down 

å . ~“ : í Jas)? 66? 
kits at greater savings. Complete “Hawley B for 7 Months 


Battery charger $2.75. Sample cell 35c. Order 
direct—send no money—simply pay the express- O 
man cost on delivery. Or write for my free litera- B TH f or only $ 2 ° 00 


ture, testimonials and guarantee. Same day ship- 


ments. POPULAR RADIO 
Department 127 À 
B. HAWLEY SMITH, 315 Washington Ave., 627 West 43d Street New York City 
Danbury, Conn. ition eo 


All apparatus advertised in this magazine has been tested and approved by PopuLarR RADIO LABORATORY 


The Best in Radio Equipment 53 


This new principle of radio 
is exclusive in the Valleytone 


Appearance 

The Valleytone is mounted in a solid 
walnut cabinet, finished in two tones 
‘with inlaid gold stripes. It may also 
be procured in beautiful console 

Special Valley tables with 
‘built-in loud speaker may be obtained 
for the cabinet model. 


Valley table 
with built-in 
loudspeaker 


Set the dials of a Valleytone for any station you choose. Bring 

in the signals strong and clear. 

Then turn the dials one point beyond or back from the 

correct tuning. You merely diminish volume. The quality 

of the signals remains the same. There is no incoherent bab- 

ble of noises. 

Turn the dials two or three points either way from the 

correct tuning. Your program is gone. 

Such tuning is ible only in the Valleytone. It is due 

to the potential balance method of preventing distortion and 

oscillation » » »a new principle for radio which is exclusive 

in the Valleytone 5-Tube Radio Receiving Set. 

The potential balance gives a balanced tone to the Valley- 

tone. The results are an amazing clearness and naturalness 

of reproduction. If you have never heard the Valleytone, 

a new experience in radio reception awaits you. 

The Valley Toroidal Coils make possible a selectivity not 

previously achieved. Stations four or five meters apart can 

be brought in clearly and distinctly one after the other 

whether they are distant or local stations. 

Before you buy a radio, hear the Valleytone. Judge it by 

results. Avoid regrets later by listening to the Valley- 

tone now. Any authorized dealer will be glad to demonstrate 

the Valleytone for you. 

Varer Evectric Company, Radio Division, Sr. Louss,u.s. A. 
Branches in Principal Cities 


Valleytone Valley Valley 
Receiving Sets Battery Chargers B-Eliminators 


Valley Electric 


E ee rs pe 
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AMERICA 
DEMANDS 
MILLIONS 


~ 
p" SUPER- SOLENOID 
EFFICIENT RADIO COILS 


Require 
A Specialized Organization for Economical Production 


We make Coils only. Our entire 
resources are devoted to Coils. 


For that reason we are able to render 
Manufacturers j an unequaled coil 
service. 


Regardless of your own facilities you 
will undoubtedly find this service 
profitable to you. Ask us for esti- 
mates and samples. 


‘Flue FeonuctsG 


107 W. Canton St. Bosra it 


Year after year the supreme 
high precision quality of 
ALL-AMERICANS is dem- 
onstrated by their contin- 
ued leadership — 


Largest Selling Transformers 
in the World 


ALL-AMERICAN RADIO CORP. 
E. N. RAULAND, President 
4211 Belmont Ave. Chicago 


OWNING AND OPERATING 
STATION WENR — 266 METERS 


AND THE 


T | ARAGAIN RADIO REG EIVER 
ALL-AMERICAN Spe Se 


° 2 é yar UTETE, CAT ORs 
Pioneers in the Radio Industry AUTOMETAL CORPO! 
NIAGARA FA 


an ee ee eee 
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This 
Proves Tone 


Exacting laboratory teste show that amazing new 

Remark- 

ably uniform and even amplification of all tones 
at frequencies from 32 to 10,000 cycles. 


audio gives greatly superior tone curve. 


Send Coupon 


| 

aa 
H- 
a EA 
BID EE 


CE GE Gees ee) eee ees 
Adbadbeaibedbenthedboasbadhiod bedhda(dadhiertadbaa EM 
TT | Pren co fasauméy aveo ren seos | 


Note the smooth, even progression of the Concert 
nd curve, revealing supreme uniformity of — 
amplification, from lowest notes to highest in 


the musical scale. 


NEW audio frequency trans- 

former has been perfected, the 
Erla Concert Grand. It is a new de- 
velopment of a principle which gives 
exceptional results, and remarkably 
uniform and even amplification of all 
tones over a broad range of fre- 
quencies. 


Amazing improvement 


designs permit too much 
leakage to amplify properly at low 
frequencies. So we use the ‘‘quad- 
riform type,” heretofore unknown in 
radio work. In this design mag- 
netic leakage is practically eliminated 
by providing twice as many paths 
for the magnetic field and by a 
better distribution of the core metal 
around the copper wire coils. . Each 
of the four core units are complete magnetic 
circuits within themselves without breaks or 
joints to the main central core, and it will also 
be noticed that the central core section has a far 
greater area than conventional core types. The 
large area thus obtained reduces the effect of 
the direct “B” battery current on the pulsating 
voice currents and eliminates a cause of distortion 


ERLA 


fermer. 


all 
i 
i 
al 
i 
pi 
i 
L 


Nete the quadruple cere sur- 
reunding the coil, 
an almest perfect path fer 
the flux within the ceil. 
The cere is a special grade of 
laminated silicen steel that 
provideshighest permeability 
and lowest hysteresis lose, 
with consequent maximum 
conductivity in the mag- 
netie circuit ef the trans- 
Price $10. er Weet 
eof Rocky Mte., $10.50. 


One-piece drawn steel shell pre- 
vides magnerle shielding. ine 


ished in black erystalline lacquer 
and attractive in appearance. 


common to transformers using smaller 
core sections. 


The Concert Grand saves you money 
too. Resistance coupling depends 

= solely upon the tubes for amplifi- 
cation. Consequently they must be 
operated at maximum for efficiency, 
requiring more “A” battery current 
and higher plate voltage—135 to 150 
volts. Filaments wear out more 
rapidly as result and battery life is 
more than cut in half. The higher 
initial cost of Concert Grand ampli- 
fication is therefore saved many 
times over not only i” improved 
performance but also in lowered up- 
keep cost. 


Booklet sent FREE 


Get the Audio Grand at your dealer’s 
today. See what a tremendcus dif- 
ference it will make in your set. If you wish to 
return the coupon we will send you a new book- 
let giving the latest information on audio fre- 
quency amplification. 


ELECTRICAL RESEARCH LABORATORIES: 
Chicago, U.S. A. 


forming 


ELECTRICAL RESEARCH LABORATORIES, 
2500 Cottage Grove Ave., Dept. 11-C, Chicago. 
Send me information about the Erla Concert Grand 


Audio. Also latest developments on audio frequency 
amplification. 
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gm, No Backlash | 
b |in this New Dial 


i 


Used in Cockaday’s new 


LC-26 RECEIVER 


yyy Hi f fy | setting as well as the 
ee AS 

ý » G Yyy who want the best—beauti- 

Zs ful, mechanically perfect, and 

durable. So simple in construction that 


VERNIER ae 
$3.50 Co., Inc., 270-286 Morris Ave., Newark, 
CONTROL *). 


Yy 
Yy 


Vp, 


FAHNESTOCK 
CONNECTORS 


Popular Wherever 
Radio is Used! 


ANTENNA CONNECTOR 

Eliminates splicing and solder- 
ing of wires. Snap larger con- 
nector over antenna wire: insert 
lead-in wire into smaller clip and 
& perfect Connection is the result 

Made of the finest quality 
Phosphor Bronze. 


PACS? 
-a 


henr f) 


GROUND CLAMP 
A pds soldering, easily of tuning just compare the Arborphone with any 
tLacne other set, regardless of price. Arborphone owners 


ad. 
ade 8 Ty’ i 
Made from oft 4 opper 3s can match performance with anyone. 


wide with a phospher bronze 
spring binding st Iso a 


to coast—is at your commasd. 
g pos a 
screw and nut attached. 


Distance—coa o 
While not elaborate, the cabinet that houses this 
precision-built circuit is really beautiful in ita ser- 
plicity of design 


The Fynur dial operates by 
traction (not gears) so that 
no backlash or lost motion is 
possible. Moreover, the dual 
control permits of a quick, 


For a thorough and consistent enjoymest of 
Radio's ever-improving programs will 
Satisfy completely those who demand simplified aad 
perfected reception. 


 FAHN 
ELECT. C0 A 
L.I.CITY,# 


A most interesting catalog will be mailed oe re 
quest. Dealers will gladly give you an Ar 
demonstration. 

$60.00 in Rocky Mt. and Pacific Coast States 

MACHINE SPECIALTY CO. 
Ann Arbor 


ARBORPHONE 
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Revolutionizing because of the application of new and fundamentally sound 
principles to the rectifier. 


€. B-eliminators or parts, specially designed for use with RAYTHEON 


tubes are made by these and other well-known manufaéturers, and are now on 


sale at your dealer’s: Acme Apparatus Co., Cambridge, Mase. 
All-American Radio ties Chicago TL 
Dongan Electric Co., D etroit, Mich. 
General Radio fe; Mase 
Cenon Electric Mfg. Co. 


Chica 
yolian Radio Mfg. Co Gon, New York, N N. E 
heal pore. Con Bo we 


RAYT TE EON 
Er an 


RAYTHEON MANUFACTURING CO., Cambridge, Massachusetts 
Formerly AMERICAN APPLIANCE CO. 


Jian aw , AP , A , a ee ee D 


T E 
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Patented Nov. 18, 1024 


Console. 


For EVERY 
Radio Set 


A stunning p.ece of furniture that restores or- 
der in the room where you have your Radio! 
No more cluttered table-tops, nor litter of 
equipment under-foot. i 


No unsightly horn in evidence, 
either! Tha console has its 
own loudspeaker, in-built. It’s 
out of sight, but with very 
apparent tonal superiorities. 
For it has the highest-developed 
type of unit. ith horn built 
of specia! non-vibrating, extra- 
hard, ceramic material. Pro- 
duces clear non-vibrant tone. 


There’s ample room for every- 
thing; space for largest A and B 
wet baeer battery elimi- 
nator—required for any home 
set; and for a big charging out- 


fit, too. Nen-Vibrant Ceramic 
Finished in mahogany, or wal- Horn 
nut color. Dainty design of 
arqueterie on two front panels. The clearest tone pro- 
op, 38 in. x 18 in. Substan- ducer on the market. 
tially built; the product of a Made of special com- 
40-year old furniture maker. position which defeats 
The price, forty dollars, is for vibration. 
the complete console and in- 
cludes the loudspeaker horn and unit. Thousands of 
dealers are showing this artistic addition to home radio 
equipment. 


Rear View—Set Hooked Up 


West of Rocky Mts., $42.50 


Windsor Furniture Co. 


1430 Carroll Ave. 
Chicago, Ill. 


tsar te a a a 
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The Chelten 


Straight-Line Frequency 
Condenser (Modified) 


A real Condenser scientifically designed from 
practical operating standpoint. Dependable 
in every way. Spreads low wave stations. 
Provides uniform separation over tuning 
range. Standard frame—soldered brass 
plates. 


4859-65 Stenton Ave, - 


Send for our booklet, ‘‘Straight-Line Frequency Tuning,” 
an authoritative study on this vital subject. [t's free. 


CHELTEN ELECTRIC CO. 
Philadelphia 


Test your ‘A’ Battery 


-easily—quickly 


Hydrometer 


Small, fits easily under 
tables, or into Battery 
compartment of set. 
No figures to see—you 
do not have to with- 
draw Hydrometer from 
the battery to read. 
Saves all chances of 
spilling acid. The pat- 
ented balls tell the 


one Os e is 


lean. Sinks the D, 
charge is dead. 


Chaslyn Balls standard 


Ask your dealer—if he can't sup- equipment with leading 
ly—or write us, enclosing price. t 
No sinus foak bo break, stick or bat manufact 


get out of order. on glass cased batteries. 


THE CHASLYN COMPANY 


3845 Ravenswood Ave., Chicago 
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Earn50 to*200a Week 


You can! Hundreds of ambitious men are already 
earning thousands of dollars in this wonderful new 
industry—you, too, can get your share. Mail cou- 
pon below for Free Book which describes fully 
the amazing money making opportunities in Radio 
and tells how YOU can earn from $5,000 to over 


$10,000 a year. 


HE astounding growth of Radio has created 
thousands of big money opportunities. Millions 
of dollars were spent during the past year on 
Radio, and thousands of young men are needed 
right now to meet the ever increasing demand of 


work. 

Men are needed to build, sell and install Radio sets—to 
design, test, repair—as Radio engineers and executives—as 
operators at land stations and on ships traveling the world 
over—as operators at the hundreds of broadcasting stations. 
And these are just a few of the wonderful opportunities. 


Easy to Learn Radio 


at Home in Spare Time 


No matter if you know nothing about Radio now, you 
can quickly become a Radio Expert, by our marvelous new 
method of practical instruction—instruction which includes 
all the material for balding the latest up-to-date Radio 
apparatus. 

res of young men who have taken our course are 
already earning from $75 to $200 a week. Merle Wetzel of 
Chicago Heights, Ill., advanced from lineman to Radio 
Engineer, increasing his salary 100% even while taking our 
course! Emmet Welch, right after finishing his tanig: 
started earning $300 a month and expenses. Another 
graduate is now an operator of a broadcasting station PWX 
of Havana, Cuba, and earns $250 a month. Still another 

duate, only 16 years old is averaging $70 a week in a 


adio store. 
Wonderful 


PAY INCREASES b 
Opportunities 


OVER $100 A MONTH 


I am aver- Hardly a day goes by 
aging any without our receiving ur- 

ere from gent calls for our gradu- 
$75 to $1soa ates. ‘‘We need the serv- 
onih, jie ices of a competent Radio 
making be- Engineer” — “We want 
fore enro men with executive ability 
with you in addition to Radio knowl- 
woul not edge to become our local 
conma ott managers ‘—‘‘We require 
poe Phe the services of several resi- 
course. dent demonstrators’ ’— 


A. N. LONG 
Greensburg, Pa. 


DOUBLES SALARY 


I can very 
easily make 
double the 
amount of 
money now 


these are just a few small 
indications of the great 
variety of oppor wus 
Em to our graduates 
Take advantage of our 
practical training and the 
unusual conditionsin Radio 


(Signed) 


position in this wonderf 


tian_ before I new field. Radio offers 
ear cass ieh you more money than you 
a eke hae probably ever dreamed 


possible—fascinating, easy 
work—a chance to travel 
and see the world if you 
care to or to take any one 
of the many Radio posi- 
tions all around you at 
home. And Radio offers 
you a glorious futurel 


benvtted me 
approxie 
matzly $3000 

over and above what I would 
neve earned had I not taken 


T. WINDER, 
-Grand Junction, Colo. 


to step into a big paying 


The National Radio Institute is America’s Pioneer Radio 
Home Study School—established in 1914. ur course is an 
absolutely complete one now being offered which qualifies for 
a government first class commercial license. It trains you 
for bigger paying jobs in Radio. 


Send for FREE RADIO BOOK 


Learn more about this tremendous new field and its re- 
markable opportunities. Learn how you can quickly become 
a Radio Expert and make big money in Radio. 

We have just prepared a new 
48 - page book which gives a 
thorough outline of the field 
of Radio—and describes our 
amazing, practical trainin in 
detail. This Free Book, ich 
Rewards in Radio,” will be sent 
to you without the slightest obli- 
gation. Mail coupon for it now! 

For a short time we are offering 
a reduced rate to those who enroll 
at once. Act promptly and save 
money. National RadioInstitute, 
Dept. 320B. Washington, D. C. 


l NATIONAL RADIO INSTITUTE 
Dept. 320B Washington, D. C. 


Please send me without the slightest obligation your Free 
Book, “Rich Rewards in Radio,” and full details of your special 
Free Employment Service. Please write plainly. 


TT a A A ee 
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The 1926 Model 
Tuning Control 


On the new set you build, or on 
the favorite set you own now—put 
1926 model dials! ‘Today’s condi- 
tions demand more accurate tun- 
ing control than old-type dials can 
give. Replace them with MAR-CO 
dials — handsome, responsive, su- 
premely accurate — and keep a 
record of the settings in the two 
slots, right on the dial itself! 


Martin-Copeland Company Nickel Gold Provided with scales 


Providence, Rhode Island Plated Plated reading 0 to 100, or 
$2.50 $3.00 100 to 0, as aaa 


ATTENTION 
DEALERS The 


McLAUGHLIN ONE- 
CONTROL RECEIVER 


Send for our 192 page catalog Vou-ean tealy build this 

| marvelous new 8-tube 
single control receiver de- 
scribed in the October 
issue of Popular Radio. 
Simple in construction. 
When complete looks likea 
ready-built cabinet model. 
Receivingrangeupto3,500 


ard! 


SCHNEITTERS 


ST JosepH. Mo: 


miles. Draws only 10 milli- 
amperes plate current in- 
suring longer life for “B” 
batteries. If ready-built 


The finest and largest exclusive this set would cost over 
$200 complete. Send 
Radio Catalog in the your money-order for parts 
8 TODAY. Parts complete 
United States without cabinet, 


$101.35 


UN-I-DIAL RADIO CO. 
35 Greenweed Ave., East Orange N.J. 


Schneitter Radio Company 


Dept. G. St. Joseph, Missouri 
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ere it is / 


Amsco No. 1814-a siam- 
ese pair,each.00032 mfd. 
for the single control. 
L. C.-26 Receiver. 


AMSCO 14 Plate Special 


—for the single control radio receiver 


designed by L. M. Cockaday. 


This condenser is exactly right for the “L. C.-26” 
circuit— each unit being electrically paired for 
straight line capacity and mechanically 
matched for synchronization. It is practi- 
cally zero loss— with a minimum cap- 
acity that admits of tuning in the low 
wave bands you can’t afford to 
miss. You will find it free of 
body capacity effects—and 
absolutely noiseless 
during adjustment. 


Ask your dealer for Amsco 
No. 1814 Special. 


wewe AMSCO 
PRODUCTS 


Broome and Lafayette Streets 
New York City 


Write for interesting booklet 
“The Heart of The Hook-up ” 
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Radien Panels in black aad M 
come cut is standard sizes for 


Be sure of 


lowest losses 


ADION Panels are 


Ne. 2 Secket for new UX 
tubes with collar adapter for 
old type tubes. Ne. 4 same 
as No. 2, without cellars, fer 
sew UX tubes exclusively. 


Send 10 conts for booklet, ‘Building Your Own Set” 


AMERICAN HARD RUBBER COMPANY 


Dept. B12, 11 Mercer Street, New York City 
Chicago Office: Conway Building 


Goodyear Rubber Co. San 
» Portland 


Pacific Coast Agent: 
Fran 


New Ne. 10 4-inch 
Radion Dial. Nine ether 
styles iu several sizes te 
mest all requirements. 


The Supreme 


Made to Order ringed Radio Purposes 


Exclusi vely ~ 


sulati material made to 
order tor radio purposes 


exclusively. 


Tests after 
poa that Radion insures 
losses an 


DION 


Insulation 


AMERICAN HARD RUBBER CO. 


Dept. B12, 11 Mercer St., New York’City. 
Pleaseeend me your booklet for which T enclose 


10 cents in stampe. 


anite 
sets. 


tests have 


AERO COILS 


Build a 5 Tube T. R. F. Receiver using the new Aero 
Dyne Circuit and the new matched Aero Coils! 

You will have a receiver, which because of the lower ra R. Y; 
frequency resistance and distributed capacity of e R R. 
Transformers, will cut right through the strongest kind 


local interference. 

It is the patented ta eonsruction of Aero Coile—their 95%, 

air dielectric and their dope windings v 

make them capabile of a opoe of 3 and of solure 
exceeding 


and tone far the commercial stan 

For any set there is a kit of Aero Coils. eee eae 
dealers. Full instructions are in every 
Sor the free Aero Booklet. 


ewe ere enone 


No. CT80 —3 Circuit 
No. RFRI OTR F. p Kit..... 
No. WT40 — hada Eii Trap Unit.......... 


es ee eeeese 


AERO PRODUCTS, Inc. 
217 No. Desplaines St. 


CABINET 
For LC-26 Receiver 


Built exactly to specifications with full length piano hinge, 
lid stay, and splined mounting board. 


List prices: 


GENUINE AMERICAN WALNUT.. 

GENUINE MAHOGANY 

MAHOGANY OR WALNUT FINISH. 14. SO 
Shipping charges prepaid. 


CORBETT’S CABINETS have been preferred for 
several years by quality set builders and are un meses. 
superior in design and finish. They are backed 
goan to please you. Carefully hand rubbed mb nish. 

ell packed for shipment. 


WRITE FOR CATALOG showing attractive models for 
all sizes of radio cabinets, consoles and tables. 


Jobbers and Dealers write for discounts. 


CORBETT coe MFG. COMPANY 


t. Marys, Penna. 
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Insure the success of his 
Radio Christmas with a box 
of Brightson True Blue Radio 
Tubes, each one safely tucked 
away ina snug, handsome gift 
case containing one, three, 
five, six or eight tubes. 

The perfect gift from the 
thoughtful giver because they 
are the finest money can buy, 
though inexpensive. Brightson 
True Blue Radio Tubes are true 
representatives of your true 
sentiment for the holidays. 


For a 


f 
r, 


Brightson True Blue Tubes 
are unlike any other radio 
tube ever built—their very 
construction demands abso- 
lute uniformity in tone per- 
formance. 

Each tube is interchange- 
able —non-microphonic —serv- 
ing perfectly as detector, oscil- 
lator, or radio and audio fre- 
quency amplifier in any cir- 
cuit. Insist upon Brightson 
True Blue Radio Tubes. 
Price $3.50 each. 


BRIGHTSON LABORATORIES, Inc. 
WALDORF-ASTORIA HOTEL, 16 WEST 34th STREET, NEW YORK CITY 


PHILADELPHIA OFFICE: 
50 N. Eleventh St. 
Philadelphia, Pa. 


BOSTON OFFICE: 
260 Park Park Square Bidg. 
Boston, Mass. 


— Berry 
LÈ \ Christmas 
AN 
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SICKLES 


i), DIAMOND-WEAVE COILS 


(Trade Mark registered Aug. 4, 1925) 


For Browning-Drake, Roberts, Craig, 
and Hoyt Circuits 


(Patented Aug. 21, 1923) 


Sickles Coil Set No. 24 for Browning-Drake C t ff > ‘dit f t ti 
Circuit. Price $7.50. ompactness oi iorm, rigidity oi construction, 


and the supremely efficient Diamond-Weave 
method of winding are well-known character- 
istics of Sickles Coils. 

These refinements of design and construction 
result in low distributed capacity, low dielectric 
losses and large range of frequency with small 
variable capacity. 

There are Sickles Diamond-Weave Coils for 
all leading circuits. 


45 O72 


COIL PRICES 


No. 18A Roberts Circuit $ 8.00 set 
No. 24 Browning-Drake 7.50 set 


B qa RATZ q 


No. 20 Craig Circuit 4.50 set sate 

Send for descriptive catalog T 
No. 19 Acme Reflex 4.50 set P i 
-No. 8 Knockout Reflex 4.00 set The F. W. Sickles Co. 
No. 21 Hoyt Circuit 10.00 set 134 Union Street 


nee ee E eee ee, ee eee eee ae OSESE 


SPRINGFIELD, MASS. 


an @ mr B’ wy 


LLOGARIA NILLAN TAANIGA TN eR NT HESTIA aas 


1925-1926 
EDITION 
DEALERS, send for our 


big live catalog. Contains 
nationally advertised high 
quality sets, kits and parts. 
Use your letterhead. 


Small, Rigid, Durable 


The New “Windham” 
Station Separating 
CONDENSER 


STANDARD OF EXCELLENCE 
A NEW ) MEASURE OF WORKMANSHIP 
DEGREE OF SATISFACTION 


For Those Who Are Seeking Better Things in Radio 


Let us tell you more about this superior condens- 
er that sells at a price within the reach of all 


Desirable territory may be had, if you write today 


THE GOYER COMPANY 
Willimantic, Conn., U.S. A. 


pe [aca EES 
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` Everybody Wants 


ti 


i Single Dial Control 


| But few radio makers provide it 


Why? 


INGLE dial control is an immense advantage in tuning. Ie is not only utterly sim- 

ple; it enables the merest amateur to tune as accurately as an expert. You do nor 
have to grope around adjusting dials. You IMMEDIATELY turn one control to the 
wave length desired. You can do that by ear, if you like. 


W hat is the handicap? 
Why do so few makers offer a single dial? Because most circuits are too complicated 


to it of ic. You have to drive too many horses. It is evident that you cannot tune 
ee pEr e dial unless the circuits are electrically and they cannot be electri- 
ally if there is any coupling of stray energy between them. It matters not 
whether such stray energy is “trapped” by extra condensers or other devices. The in 
ities are still there and prevent accurate single dial tuning. 

That is why you see single dial sets equipped with verniers and auxiliary adjusters. 
These are needed to complete or refine the tuning. That operation is as complicated 
as using three dials. 


Actual Wave Length GLOWS 


from Illuminated 


Disc—No Scale 
N: 
o 


| Wit r 
| 


(e) 


The secret of success 


Pfanstichl last year laid the foundation for a perfect single dial control by discover- 
ing how to prevent stray energy at its source, how to keep the radio stream in its 
forward ae 4 without the use of auxiliary devices. That was the secret also ot his 
OVERTONE reproduction and the matchless tone 


# which results. There is no stray energy to mar the 

‘delicate vibrations which make overtones. Voice 
ind music are reproduced exactly as transmitted. 
And his single dial works with the utmost pre- 
cisioñ; enables anybody to tune as accurately as 
an expert. It is fundamentally sound. 


? For further details, address 


PFANSTIEHL RADIO COMPANY 
11 South La Salle Street, Chicago, Illinois 
Prices West of the Rockies Slightly Higher 


An Exclusive 
Dealer Franchise 


The Pfanstiehl line is sold through 
exclusive dealers who are thus 
protected against unfair compe- 


tition and price cutting. What- 
ever good-will the dealer builds 
up for Pfanstichl is his own. He 
enjoys a liberal profit and is ex- 
pected in return to push the line 
aggressively with the cooperation 
ot the maker. 


MODEL 10 vertone Single-dial 6-Tube Re- 
ceiving Set. Price $155.00 (less accessories) 


“OVERTONE” RECEIVER 


Perfectly Reproducing the Overtones 


Mopel tros —Overtone Single-dial 
6-Tube Receiving Set with demount- 
able Console Stand. Overtone Speak- 
er builtin. Price $200.00 (less tubes 
and batteries). 


Monet 8 -A low priced 2-Dial 5- 
Tube Receiving Set, Pfanstich! quality 
throughout. Price $85.00 (less acces- 
sories) 


Monet 8c —Two-dial 5-Tube Receiv- 
ing Set, demountable from console 
stand, permitting use on floor or table. 
Overtone Speaker built in. Price 
$135.00 (less tubes and ). 
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A new Binding Post 


Designed specially for radio use 
and improved to keep pace with 


Christmas on the Air! 
Are Your Tubes in Shape? 


At Christmas Tide! Listen to sweeter ‘‘Christ- 
mas Carols’’—clearer chimes and more celestial 
music broadcast by the great cathedral choirs 
throughout the land. 


A Rhamstine* 


the progress of the Radio Industry 
G-K Spring Cap Binding Post 


Highly 
TUBE BOOSTER sre 
Nickel 

Plated 

will renew your old tubes Post — 


Rhamsting ith all the pep and fresh- 
Tube ness of new ones. Just 
put them in the socket and 
Booster turn on the current—do it 
Onl once a month—it will 
J treble the hfe of your tubes 
$ and give you better dis- 
6 tance, volume, and a tone 
as clear as a bell at all 
times. It will pay for it- 
self in a few days. 
Works on any alternating 
current 110-120 volts, 50- 
133 cycles. It matters not 
whether you use 201-A or 
199 Type Tubes. 
Send no money —check the 
coupon bclow— pay on 
delivery. 


“p” RECTIF IER (“B Battery 


I EACH 


In its present form our Bindi Post—fuly 
protected by Patents—is the result of careful 
study of conditions by our Engineers m ¢o 
operation with Set Manufacturers and individual 
builders of Sets. 

Spring Contact and Release—Shaft marking 
gives exact location of hole through which con- 
tact wire is inserted and eliminates fishing with 
wire—easily manipulated. 

Bakelite Knob cannot cone > se 
oe marked usual engra 


Approved by leadi Radio E RaR 
Nationally advertised 


GANIO KRAMER CO., Inc. 
238-240 West 53rd Street, N. Y. City 
Manufacturers of ‘‘Kant Blo” Battery Switch 


66 B 9 
Rectifier 


Only 
9 D” 
included) : 


Eliminates all your "B? Battery troubles such as recharging. 
dead cells, and chemical action. A Rhi imstine® * 'B” Rectifier 
will more than take the place of a “B” Battery—it will give 
a continuous and uniform current year in and year out with 
absolutely no trouble at all. Small, compact, good looking, 
endorsed by the leading radio manufacturers, and reasonably 
priced. You should have one. 


Send no money—just check the coupon 


This ‘Duplex 
One cabinet— 


Any panel size, 7x26, 7x24, 7x21 or 7x18". 
Depth 10’. Room for all dry batteries. 


Either straight or sloping panel—groovcs. 


Tube Boosters are Trade Boosters. DEALERS 
write for our attractive proposition. 


no screws. 


Solid mahogany. Latest lacquer hand- 
rubbed finish. Entire lid raises. Full 
length piano hinge. Folding lid supports. 
Felt covered feet. Extra 14” mounting 
board. 

Write for Duplex and Console illustrated 
price lists. Dealers, write your jobber. 
The new Blandin Console is ready for 


you. 


Blan o Built by 
BLANDIN 


Radio Cabinets 1500-16th St. 


Racine, Wis. 


Mail the Coupon Today 


. THOS. RHAMSTINE* (12) 
Voodbridge at Beaubien, 
Detroit, Mich. 
Please send me 
J3 Rhamstine* Tube Booster at $6 
Q Rhamatine* “B” Rectifier at $25 
by express C. O. D. subject to inspection. If I am not en- 
tirely satisħed with the ‘B" Rectifier I will return it to you 
in five days and receive a refund of the full purchase price 


e Bec oe a E a Tek Sak iy a By Se Re er a fete Fee a a wb ae. 8 Re) E E TE E a Oe BE ge og 


J. THOS. RHAMSTINE* 


Radio and Electrical Products 
Woodbridge at Beaubien, Detroit, Mich. 
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Bakeute = anetclusive 


Imagine a Radio Set 


stripped of 


What a useless collection of 
wood, wire and metal it 
would be. Realizing that the 
parts and accessories shown 
here are wholly or partly of 
Bakelite, gives you a vivid 
picture of its importance to 
Radio. 

Today Bakelite is used in a 
greater variety of radio parts 
than ever before—and the 
number grows constantly. 
This dominance of Bakelite in 
radio reflects the experience 


these parts 


and the opinions of radio 
manufacturers, great and 
small. 

Radio set and parts manufac- 
turers have every facility 
for testing all insulation 
materials and over 95% have 
standardized on Bakelite. 
This indicates how really im- 
portant it is for you to make 
sure that the set or parts that 
you buy are Bakelite insu- 
lated. 


Write for Booklet 28 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 


owne, 


Bakel te let es 


THE MATERIAL OF A THOUSAND USES 
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Do you desire greater volume on your © 
lower wavelengths, and increased 
selectivity? Then we recommend 
Doubletoroids that can be mounted 
anywhere, that do not form miniature 
loop aerials, and that have no external 


fields. 


Fits standard brackets, eee uteiy noiseless. 
At all dealers and in the be 


NONOISE GRIDLEAK 


i 
T 

Outstanding Features . 

of the Doubletoroids Patented June 16, 1925 ; 

Primary and second- f 

DOUBLETOROID COILS ary coils are. true : 
Patenied March 31, 1925 toroids. |. 
Price $2.75 The magnetic th ‘ š 

A oe ps It’s Variable Price 85c. t 

They are the most compact. cause it can be eajuste he veer mation , 
ee 


Write for booklet showing the ‘hook-up, and embodying 
a letter from Professor J. H. Morecroft of Columbia Uni- 
versity, a recognized authority on toroid coils. 


RADIO FOUNDATION, INC. 


25 West Broadway New York 
DEALERS: Some territories still open. 


Write. 


The Remo 
Trumpet 


(Concert Type) 
Acknowledges No 
Superior! 

Se Perfect reproduction 
with volume, without 
distortion. The se 
cret of beautiful tone 


VVTMMAT 


wiht 


Where you see these signs 
-— incircuits—use =} 


er 


"PASS 


Condensers 


They prevent “B” voltage fluctuation 
— Allow undistorted amplification 


—Make possible full bass tones at all 
frequencies 


—Improve reception with “B” Sup- 
ply Units 
—Essential for building the new 
Autoformer Amplifier 
As easily attached as the “B” battery 
Made in 1/10, X, 4, 1, 2, 3 and 4 Microfarad sizes 
At your Dealer's 


POTTER MANUFACTURING COMPANY 
North Chicago, Illinois 


§ pet, but even sweeter. 


# right 


3 Meriden, 


lies in this loud- 
speaker. You must 
hear it to be con- 
Your dealer 
will arrange this 
Send us his name. 


vinced. 


Price $25.00 


The Remola Concert Cabinet 
[he same tone quality as the Remo Trum- 
A mahogany cabi- 
of just the = 
size. 


Price $25.00 


The Remo 
Corp. 


Conn. 
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Send for this og of 
RADIO O 
ARGAINS 


The Worid’s est Exclusive 
Radio Mail Order House Will Send 
You This Wonderful Book FREE 


64 illustrated pages containing oe 
thousands of bargains in radıo sets ta a H 
semi-finished sets and radio kits of l 
all styles, sizes and approved circuits. 5-tube sets as low as $29.50. Beautiful models TUBE SET 
of the very latest designs and types. Elaborate console models with loud speakers built 
right in cabinets of genuine mahogany and walnut. All sets pusremtesd. Coast to coast re- 
ving range. - Also contains everything in radio supplies, including batteries, chargers, loud 


speakers, transformers, condensers, rheostats and any other parts you may want for improving 
your set or building a new one. Guaranteed saving to you of } to }4. 


'The Biggest §-Tube Value on the Market 


Positively the world’s greatest 5-tube radio bargains. Regular 

< $75.00 value. Our large quantity production enables us to sell this 

set for only $29.50, fully built and wired in beautiful mahogany 

cabinet of latest design with sloping Bakelite panel of Satin finish, 

~ handsomely etched and engraved as illustrated. Constructed of the 

_ finest low-loss condensers, coils and sockets. Bakelite $ 50 

baseboard panel and dials. Price for set only. — 
Transportation charges extra, shipping weight 25 lbs. 

This set with all accessories, including the famous American 

Bell loud speaker with adjustable unit, 2-45 volt “B” batteries, 


one guaranteed 100 Ampere Hour, storage A” battery, cable for battery 
I connection, 5-201A tubes, Aerial and ground eguipmeny, and every- 


thing complete ready to set up and operate. Nothing S$ 75 
| else to buy. : Price 5 
Transportation charges extra. Shipping weight 100 Ibs. —" 


y Order Direct from This Page! Save About One-Half! 
“4 


Order direct from this Save % to %. Our guarantee protects you. Money checrfully refunded if you are not satisfied. 
Write your order and prices DAIN. Send post office money order or bank draft for full amount to lasite safety. Refer to any bank or 
commercial agency regarding our reliability. 7 


| 
J SEMI-FINISHED 5-TUBE RADIO FREQUENCY SET 


O _ 
Tl erh 


HEHH 


Worid’s Famous 8-tube 


This special offer is astoun the radio world. Coast to coast | © “ID erheterodyne. 
reception on loud speaker, w loss condensers and sockets, | Fully mounted on panel and 
7 ae: quality transformers, Bakeliterheostats, All wiring cons baseboard. Comes complete- 
. ĉesled under Bakelite baseboard. 7x18 panel—nts into any standard | ly assembled ready to wire 
7218 cabinet. Complete instructions for operating. Guaranteed and operate. We have testi- 
í muing to you of $50.00. Price of set all mounted, $18.75. Cab- rhage 5 e 
8 


ame modelas American Radynola pictured above $5.65 extra. titers gem — vol 


You must have our catalog no matter what set or kit you f D@ve received foreign stations 
want. Our line is complete and includes all popular sets, such || 0 loop aerial. Unsurpassed in volume and tone quality. Lowe 


Complete Parts for Best 

45 Kilocycle Super-Het.- 

erodyne Genuine Remler 
Parts 


*49= 


_ ss Superheterodyne, Neutrodyne, Ultradyne, Reinartz, Regen- loss straight line frequency condensers, vernier dials, finest 

+ @ative, Radio Frequency, Browning-Drake, Super-Heterodyne quality rheostats. Matched Columbia long waved transfor- 

ex and all other latest circuits. Kits, sets and parts manu- | @ers. Requires only three screws for attaching panel and 

.¢ {aetured by all well known manufacturers such as Frost, Howard, baseboard and set is ready to operate. 7x30 panel. Price 
3 dwin, Brandes, Western Electric, Columbia and others. of set only $43.75. 

Our semi-finished sets come with all parts mounted on panel and Requires following accessories to complete this set: 7x 30 cab- 


baseboard ready for wiring. Do not fail to send for our catalog. inet, 8-201 A tubes for storage battery operation or No. 199 tubes 
4 Remember—we are the largest exclusive radio mail order dealers in § for dry cell operation. 100 Ampere hour storage battery, 2-45V 

the world and carry the best of everything in radio. We save you f “B” batteries. loud speaker. c l- ; d] ; p 3 fing ih 

\% to 14 on the following kits. Detailed descriptions appear in our f: a es, loud speaker, center tapped loop aerial. All these 

catalog. items are listed in our catalog at a tremendous saving. 


NEUTRODYNE COCKADAY FOUR TUBE BROWNING } Genuine Parts for Cocka- 
Genuine licensed Neutrodyne 3-tube Cockaday kit of § DRAKE and also PRESS- | day Resistance Coupled 
kit of parts, come fully assembled § parts, fully assembled on | LEY and REMLER SUPER- | and 5-tube set at prices 
ede lostentioe Gnd with § panel and baseboard, HETERODYNE thatwill astound you. Also 


ready to wire. Price. $29.75 | ready t wire $15.85] At Bargain Prices. | complete parts for AC Kit. 


RANDOLPH RADIO CORPORATION 
159 N. Union Ave. Dept. 193 Chicago, Illinois 
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Catalog includes 
list of broadcast- 
ing stations, 

I radio in- 
ormation and 

about our 
ion. Write for it 

or 

today 
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—our big new catalog; fully 
illustrates the best in radio. 
Write on letterhead for 
copy — ask for B1005. 


We Ship Fast 
Wakem & McLaughlin, inc. 


2% E. ILLINOIS STREET :-: CHICAGO, LL. 


MAOERNY. 


Far out over hill and valley — into the 
homes of rich and poor alike— come the 
waves that carry the glad tidings of the 
Savior`s birth. Little does it matter 
whether the set is of new mahogany and 
gold or of humble cardboard coils. Tonal 
beauty in the amplifier is the one indispen- 
sable need for the real joy of radio. Happy 
indeed is the owner of Rauland-Lyric! 


ip 


ue 


AN 
ws 


iD 


A New Gift 
for Every 
| Radio Listener 


Two Rauland-Lyrics 
in this beautiful holi- 
day box (fully suffi- 
cient for any radio 
set). See it at your 
dealer's! 


ALL-AMERICAN RADIO 
l 


CORP., Chicago 


Sure is Safe and Simple 


_Abenove D BY R: ADIO ENGINEERS 


\ GEMI 


SAALAADAALAAAALAAALAAOADANUADAADADAAALAAANANALANODORUDOUNUALLUDDDAUANONANANANAAANADNONAANADADAKAANNN 


p it 
TRANSFORMER 

The Choice of Noted Music Critics 
> g 254m ey) 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


+ = bu m 


The Best in Radio Equipmen) 71 


Walnut Cabinet: Model 35° LOO 
$85 
$85 
$225 


olden Audio 


In Thorocco, Model 50... 


In Mahogany, Model 51 


Thorola Islodyne 
Console, Model 52 


gt h o o | a G 
Rentedecios 
Transformers 


54.50 


Doughnut 


Thorola Low-Loss 


Thorola Low-Loss Straight Line 


Frequency 
hey $5.50 and $6 


Condensers 


Youand Reichmann 


Sales demand or mere popular enthusiasm 
for something new has never swerved 
Reichmann Company from building only 
the kind of radio that ed be owned by 


anybody. 


You cannot go to a radio show or talk to 


radio experts without hearing of what 
Reichmann has done in the Thorola Islo- 
dyne. There are very exact reasons why it 
is the positively selective, precise-toned, 
uniformly produced set with correspond- 


ingly superior volume and distance. This : 


is due not merely to the much-acclaimed 
theories of toroid coils, but to the unique 
low-loss structural properties exclusive 
to Thorola Low- Loss 
Doughnut Coils. 


Consider also the indirect 
effects! By eliminating 
coil vexations andvariables 


° ° Thorola No. 4, 
it was possible to attack i 


THOROLA SPEAKERS 


With vital technical refinements including the self- 
harmonizing feature, Thorola Loud Speakers increase 
their margin of leadership. The new Bakelite bell is 


the largest Bakelite form ever produced. The ingenious 
throat construction, and identifying gold tbhroat-band 
lend inspiring grace and rugged strength. 


factors which had been overshadowed by 
the coils. New control was gained over the 
elements of reception and of production! 


New standards of radio entertainment 
have become possible. Everywhere, this 
is massing preference behind Thorola Islo- 
dyne receivers. They are the advance of 
the year in broadcast reception, with mathe- 
matically exact reasons for every claim. 
The proof is equally convincing from the 
scientific standpoint, or ‘‘by ear.” The very 
proportions of Thorola cabinets bespeak 
new internal arrangement. Go and see 


- Thorola at the show. Go and hear Thorola 


Islodyne at the nearest good radio store. 
It is the one way to make 
sure of owning radio that 
will stay far in advance. 


REICHMANN COM- 
PANY, 1725-39 West 
74th St., CHICAGO 


Thorola Junior, $15 


Shovota Liltodiyne 


= EE e aaa Le pe ee a a en a a 
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BEAUTY AND TONE! TWENTY-FIVE DOLLARS 


Music Mirror is a beautiful and clever adornment 
to any radio set. Its tones are very sweet and 
clear. Built entirely of genuine, solid mahogany 
with heavy plate glass mirror. 


SEND US $25 IF YOUR DEALER CANNOT 
SUPPLY YOU. SOLD ON FIVE DAY TRIAL 


IRVIN I. AARON 


SALES OFFICE 


M usic M irror 36 SOUTH STATE STREET CHICAGO, U. S. A. 


“All That the Name Implies” 


A RADIO CABINET OF BEAUTY AND ELEGANCE 
DIRECT TO YOU AT LOWEST COST 


Lid splined both ends to prevent warping. 
Nickeled piano hinge. 

Nickeled lid support of artistic desi 
Anti-vibration cushion feet (not visi ‘ble i in cut). 
Edges of lid moulded to match bottom. 

Shipped securely packed in strong carton. 
Prompt shipment. 


American 


- Hardwood, Rubbed Satid Black 
Mahogany 
Finish Wainst 


7x18x714 
$3.50 35.00 


4.00 5.50 - 
6.25 


or 10 in. deep ; 8.00 
7x21lzl0in. 

deep 3.75 5.25 
CASH WITH ORDER or C.O.D. 
if 14 of price is sent with order. 
"Prices F. O. B. Hickory, N. C. 
Order express shipment, often 
cheaper than mail and much safer 
from damage. 


FREE WITH EACH CABINET 
a glued-up stock non-warping by 
inch BASEBOARD. 


Free Catalogue. 


THE SOUTHERN TOY COMPANY, INC. 
Dept. P. . HICKORY, NORTH CAROLINA 
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A Set to be Proud of— 
a Set to Enjoy— 


Whether it is matching the DX 
records of a distance loving neigh- 
bor or satisfying the critical ear of 
a skeptical opera lover, the A-C 
Dayton is forever giving you new 
reasons to be glad that you chose it. 


Its control of all stations, near and 
far, gives just cause for boasting. 
Its tasteful design makes it an 
alornment to your home. And 
its perfectly modulated volume and 
delightful tone make you glad you 
balanced price against performance 
when you bought. 


We do not ask you to take our word 
alone that this is the way you will 
fi | feel about your A-C Dayton. See 
Zip your dealer and have him prove 


these things by a demonstration in 
A-C Dayton Standard à 
Cabinet without accessor- your own home. Write us direct, 
iiai Ay of Den- if you do not know him—but be 


sure you hear the A-C Dayton be- 
fore you buy. 


THE A-C ELECTRICAL MFG. CO. 
Dayton, Ohio 


Makers of Electrical Devices for More Than 
Twenty Years 


— = = De —— 


for the man who believes his own ears 


a ee E EEN EE SEAE E 
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There’s economy and 
satisfaction in these 


Valley Radio units 


You will find both economy and satisfaction 
in the use of the Valley B-Eliminator and 
the Valley Battery Charger. 

Economy in the B-Eliminator because it 
stops forever the expense of buying new 
B batteries. . . 

Economy in the charger because it recharges 
your own storage battery at home over- 
night at one-tenth the cost of service sta- 
tion charging. . . 

And satisfaction in both because, by using 
them, you need never miss a program on | 
account of low or worn-out batteries. ANNOUNCING 
THE New Type B 


NATIONAL Velvet Vernier DIAL 


the dial with the variable ratio 
This Dial will please. you -because of its intrinsic 
beauty—ease of mounting (fits any condenser)—its 
velvety smoothness—no back lash—and because it,is 
the only dial that enables you to pick your own ralio. 
These are exclusive features possessed by the new 
National. Write for Bulletin 107 P.R 


NATIONAL CO., Inc. 


W. A. READY, President 
110 Brookline St. CAMBRIDGE, MASS. 


Tue Vatrey BEtmanartor operates from any ordi» 
nary light socket and provides a steady, noiseless 
flow of B current at a constant voltage all the time. 


For receiving sets of from one to eight tubes. Costs 
less at the start than wet B batteries. Costs less in 


the long run than = = 4 

dry cells. Much We >> = AN ‘cS 
more satisfactory -< à E Ye. LE 
ee TOUTS 


STANDARD $2.50 
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on Ta nananana 
GUARANTEED @ RADIO TUBES 


Cleartron is the only radio tube sold 
with an Iron-Clad Guarantee of per- 
fect service or instant replacement. 
Use them for better tone, more volume 


Tre Varier Batrery CrarceRr is the only charger 
and greater distance. 


needed for all radio storage batteries. Its correct 6 
ampere charging rate makes overnight charging a 
possibility. 

Most radio dealers handle the Valley B-Eliminator 
and Valley Charger. Any of them will be glad to 
show you these units and explain their advantages. 

Radio Division 
Vatiey Evecrric Co. Sr. Lours, U. 8. A. 
Branches in Principal Cities 


Valley Electric) on'serren'tzcurnox 


At All Reliable Dealers 
Write for Free six page tube folder. 


C-T 101A. The original Hi-Mua Tube for 
Resistance-Coupled Amplifiers. Price $3.00. 


CLEARTRON VACUUM TUBE CO. 
28West 44th St. New York City 


LALLLLULLAQ CTEUNVUDDUUEE EE AL 


Factories: 
West New York,N.J. U.S.A. Birmingham, Eng. 
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Greater Selectivity 
More Stations 
“Aligns Rite—Holds Tite” 


Kurz-Kasch Aristocrat E-Z Toon dials increase the 
selectivity of your set, making “tuning in” of stations 
easier and thereby giving you more stations. E-Z-Toon 
dials permit you to tune out “‘locals’ and bring in dis- 
tant stations clear and loud. 


M 


ANAA IH//// 


> 
A \\ 


No set is complete without E-Z-Toon dials. There are 

sO many stations crowding into your set that unless 
you have the greatest selectivity you are unable to en- 

Four-inch dial—with 25(° ; i l 

tapered Vernier Knob joy any one. Close selectivity gives clearer tone. You 

(A) and 2” tapered Knob Ti i ; : 

(acces tla. do not have ‘“‘mushy’ reception. Especially good on 
short wave sets (40 to 200 meters). 


Kurz-Kasch patented split bushing for 
mounting. 


Fits any length of shaft. 


No cogs or gears—no back lash or iost 
motion. 


Simply and quickly installed. Take off 
old dial—slip on Aristocrat E-Z-Toon 
and tighen on shaft. No drilling of panel 
or other changes in set required. 


Rigid construction — nothing to break, 
wear out, or get out of order. 


0—100 0—200 
100—0 200—0 


$2.25 $2.35 
Write for illustrated literature on complete Kurz-Kasch line, Dials, Knobs, Sockets, Potentiometers, Rheostats, etc. 


Manufactured by 
THE KURZ—~KASCH COMPANY 
Largest. Exclusive Moulders of Bakelite 
Factory & Main Office Dayton, Ohio. 
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Don’t Blame 
the Set 


Hort A ann B 
BATTERY 
VOLTMETER 


Type 17, Mov- 

ing Coil. 

A two-range 

voltmeter with pushbutton 
in cover glass. 


N your radio set begins to 
V V act queerly and symptoms of 
hoarseness appear in your loud speaker, 
when distance dies and locals lose their 
accustomed appeal, don’t blame the 
set — first. The best car in the world 
won't run on flat tires. You probably 
have a tire gauge to tell you the air 
pressure in your tires. Hoyt meters in 
your radio set will prevent the flat tires 
of radio — discharged batteries, loose 
connections, and poor tubes. Without 
meters, a radio set in trouble is anyone's 
guess. With meters, you can diagnose 
the trouble. Usually you can prevent 
it. Don't blame the set — use Hoyt 
meters and place the blame where it 
belongs. 


Send for catalogue describing the entire 
line of Hoyt Radio Meters—an instru. 


ment for every use. 


Burton- Rogers Company 
26 Brighton Ave. - - Boston, Mass. 


National Distributors 


: You Save E 


50% 


+ World Radio “A” 

s Auto Batteries are ~ 
> mous for their guaran- 
: teed quality and iervice. 
* Backed by 3 

e years of 

e successful 

>. manufac- 

> ture and 

+ thousands 

> of aatisfied 
users, 
Equipped 
with Solid 
Rubber Case, 
an insur- 
ance against 
acid and 
eakage. You 
save 50 per -aia 
cent, 


2-Year Guarantee Bond 


$ in Writing 
> WORLD Battery owners ‘‘tell their friends.’ 
e That’s our best proof ,of performance. 


your order in today., 1000 watt 
Solid Rubber Case Radio Batteries World Ster- 
°? 6-volt, 100 Amperes . ....., $11.25 | age Battery 
e 6-volt, 120 Amperes .....46.. 13.25 | Sta., WSBC 
* 6-volt, 140 Amperes . . ..... 14.00 | Chicago, I. 
i Solid Rubber Case Auto Batteries Watch for 
A NE M a a ws se oe $11.25 
E AE a e a A E alias ioe 13.25 | Sane eace- 
IZevolt, 7-place .... ce eee 16.00 ' ments. 


: SEND NO MONEY 

>s Just state battery wanted and we will ship day order ar 3s re- 

eein e ia 5 per aunt dieaeeal terol ia Full m fall wit 

o v x ce 

A reb kÁ Buy now and get Fah g m Te 

. saving to you. 

° WORLD BATTERY COMPANY 
Dept. 3 1219 So. Wabash Ave., Chicago, M. 


Stas =. 
Saves ..5 
LIL eevee 5 


FREE ai tA 


BOOKLET 
R. RADIO 


FOR “FANS” FOR “HAMS” 


UR new 64-page Radio NEW 32-page booklet of 
Catalog including all the army and navy petra aA 


best and latest Kits, Parts adag rec ae “hams” 


and Accessories for broadcast such as W. E. Choke 
receiving sets. Lowest prices Coils, Generators, Resistance 
in the country! Boxes, etc. 


More than 1,000,000 fans and hams make our store 
their headquarters—get these books and find out why 


Write for either or both 


509 


South MAIRAU 
State GRAENA aig STOKE an 


Street -44 STORES 


! 
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Sulit liko — looks like— performs like a $200 set! 


s E Bate ool aal 
eg oo 


ist A 


er", jgefve heard” ‘Now onl 


— 

Our Amazing Special 
Offer will interest 
you—send for it! 


A 


-DEMAND IS ENORMOUS!—More User-Agents Needed!—Get Our Wholesale Prices Quick! 


IRACO Notice! 


RADIO Fromesdous domapd for this big 
Eaa eautifu powerful, mode 
GETS EM 


Miraco Ultra t-apa result of usere 
everywhere so hi y recommendi 
COAST vo it to their friende—makes possible 
the hosta of costly new features and 
COAST 


latest improvements such as you 
ernectt ^nd only on sets at much 


higher prices. 
COAST TO COAST RECEPTION VERIFIED BY USERS 


Reports from Ulira-S usera everywhere leave little for 
us to . These are only a few of the thousands in our 
files and which we receive daily: 


any SAY THEY'VE | INDIANA WEARS GOTH COASTS 


COAS 
PRAISES THE TONE AND Received Gays ta fine condition. 
soe E pba ai tT ~ and | th the = 
3 a rA We t 
sete 
a, 


re 
to 10—ell oa ood thie locality. We are well 
Toe sT. s+», Maione, New | ple with the wonderful results. 
» Marene® +s.» w Mica 


x 
; 
5: 
z 
d 
3 
R 


~ «agidi g | Enck is @ partial list of the sts- 
; peegrenserianty "irar aat: KIDS NELER WRAY 
T: Se Detoit, W re ` x 


y 

i T W, WG p. WHR: 
: y WJAZ, W Has WW, 
i MORE MIRACO Ac K PIX, WOK, WHAZ. 
A HAA, ASL, WCAP, 

Utred ed from is AB, JOKER X WAAW. 
best I ever heard. jt is fust as ua. WOAT, WROR, CeO. 

ss è crystal mond W, Ay Ali WMC Oo, 

«++ ~~ Mensbeck. Ii. m ri: yiz, wee, ERE: 
ONE OF anestever | OL “WRK w Ab WEAD. 
An who have heard voy, Uvern-§ cot | WARY Why WHA WAG, Wad: 
za rin od ee ta OAW, WOU, WOB OTAC: 

the MIRAG ts ip every war 29 | ae ag heya a p france). 


ted by rea. s... 
Gavine. Washington. MONTANA WEARS CALIFORNIA 
am more than pleased with the 
A ot inoi» on my d ia 20 daya’ e, ip- 
Fei tse sreste Wr H o € | GRRE K A N ioy a 
ONIO GETS "EM COAST TO | WOM WEAL. WEW, 


COAST 
e sre enjoring the Ultre-5 Radic. 
is all you recommen . We eet 
re 


statio K WMCR. CKY, WOCP 
wee WAP WON. KIN, W 
Fires w Perearery wiih ARA WOOL Wh wt 

ne Wwe SAC, JKE 
the Uitre-4 1 had KIL Cant ornis, KIKA. On Febdryary 26th at 12: 
BS ges sieni wipe gema rota aa | eclos 1 owned ireland, he de 
+ ».. . 
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eee ance being several thousand miles 
Tree town, Moat, 

COAST TO COAST FROM ST VIRGINIA HEARS 

With Miracc fre t set am get- USTRA) 

3. ‘the ecihc and At- | Get?- XB Wellington, Austrailia, pisin 
tc coasts. Yorker E,., . . Pauls might at 12:46 A.M. over the 
alley, Okis. tere-5 Mirsco yoo sold me. I am 
“COAST OAT”? A REALITY | <obqhted ond would met jrede for 


To © any instromen’ in town. Geo 
z two Mirsce-6's have been woi k- | Gien Ferris, West Va. 


grpertatio . Year statement of | ALL WE CLAIM... R 
E ne es ee Mireco Ultra **5"' Ages mort 
| amene reality, $. D... «+ | stslied yesterday evening 
. —had wonderful results 
MICHIGAN GETS COAST TO last night. Think Ul- 
COAST tra ''6” is all you 
| pleasea with the Miraco | claim and more 
Sure-5 Can egies irene sst | V. A. wees 
goym eras to ( eneda. fampabire. 
O. ese o . Michigan. ennesmec. 
yore OF VOLUME — 20 STATIONS FIRST pal 
if lines to let know thet 
a E a Blreco r snd that ik works fne Had 
stations the first night, —+t deta 
volume, Fred.... , Versailles, lil. 
The reports wo print are 
from UNSOLICITED letters 
sent us by pleased user4. 


Guaranteed by 
One of the Oldest 
Radio Builders 


eoo Olhe Powerful New 


Tested and Approved 
by Radio’s 
Highest Authorities 


{ ULTRA SELECTIVE FIVE TUBE SET IN MAHOGANY CABINET } 


You can either savé or makea 
lot of money on sets and sup- 
plies by sending coupon 
for our Amazing Specia 
Offer! It will astonish you. 
æ profits easy — accepting 
orders for Miraco Sets, Only 
necessary to order one set to 
demoristratein yourhome. No 
agreements to sign—no sales~ 
manship required. The per- 
formance of Miraco Sots 
does the selling. Greatect de- 
mand in the six years we have 
been building seta —~we need 
more user-agents tosupply it 

This latest adadan g beaut 


The improved new, Mirage Ulera-6 is a 
L andsomely gold-etched genuine r D Arse: 
1928 Formica panel and large bakelite knoba different length aerials; use 


in the opinion of radio ex- 
perts. Selectivity, long dis- 
tance reception, clarity of 
tone, power and volume have 
been amazingly increased 
“B” battery consumption is 
minimized — oscillations are 
easily controlled on all wave- 
lengths, through use of latest 
radioinventions.Among these 
are: ‘“Duoformers' (ultra low- 
loss inductance coils); the 
“Counter-Balancer”’ (patent- 
ed); flexible wiring which 
prevents broken or noisy con- 
nections; an adjustment for 


At wt : - 
O es! 


model Miraco Ultra 56 —com- with‘ arrow point’ indicators (for sharp Of only two rheostats; a cut- 
pletely built, thoroughly tuning) add to the stylish appearance, OUtswitch; concealed wiring 


tested and factory guaran- A big aet— 
teed by the Midwest Radio Corporation, one of 
America’s oldest, reliable and most successful 
makers of quality sets—is an astonishing bargain 


Gry Other. 
J —— m 


] - 


f 
Get Special Offer! $13.75. All Miraco 
sets work on storage or dry batteries, are easily 
connected and operated. Unmatched values! 
Let testimony of users convince you. Write for 
literature and Special Offer — use coupon, 


os 
their 
with low 


Al the Proof you want is waiting for You! 


Reports hosts of users in every state prove Miraco sete—at rock-bottom factory prices 
out H arl coatin up to three times as much. Send for latest literature, SPECIAL 

OFFER and plenty of a ditional testimony leaving no doubt that COAST X% 
**Miraco Radio Gets ‘em Coast to Coast. 


MIDWEST RAD 


27 inchea long! under genuine Formica base- 


board and other features of costliest sets. 
Literature describes them fully. Send for it— and 
Special Offer that will surprise and interest you. 


‘Miraco Long Distance Sets *] 35 


Wendertely improved new models Ín one-tube and 
three-tube Miraco Long Distance Sets also ready at 
lower prices! New Miraco R-3 at only $27.35 (retail) oper- 
ates loud speake~on distant stations. New 
one-tube Model R is alsoa record-breaker 

or distance at 


MIRACO 
RADIO 


GETS EM 


> 
10 CORPORATION COAS 


Pioneer Builders of Sets Cincinnati, 


PE 


regarding your 
OPFER and all partipi radio supple 


PCT Antes 2 
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Specified Parts 


Put up in Kit form or soid separately, 
Mr. Laurence Cockaday’s 


L. C. 26 


Broadcast Receiver 


Improved four circuit tuner, aingle dial 
control, one stage of radio frequency am- 
plification, cannot oscillate or radiate. 


BLUE PRINTS FURNISHED 
Parts Used by Mr. Cockaday in 


Building his Laboratory Set pisst 
ce 
x General Radio variometer, type 269, equipped with 
rheostat knob... 0... 1. ccc cc ee ete eee 5.30 
x General Radio rheostat, type 214-a, 7 ohms, equip- 
ped with rheostat knob...............ccceee -25 
r Precision Octaform coil set...... Assis bic el sete aia 5.50 
x Amsco special double unit condenser No. 1814, 
each section .0005 mfd... 6... ees 6.25 
x Micamold fixed condenser, .coors mfd..... 35 
x Micamold fixed condenser, .00025 mfd......... 35 
2 Daven resisto-couplera (new type which incor- 
porates .1 mfd. con ‘enser in basc)............ .00 
I Amertran DeLuxe transformer, first stage........ 10.00 
Bradleyleak 4 to1omec........ 00... cee eens 1.85 
3 Bradleyunits, { megohm..............00. cee 2.25 
I Bradleyunit, 4 megohm.................. 0006 -75 
3 Amperites No. la... 0... ec cece eee 3.30 
I Amperite No. 112.00... 0.0... cece cece neces I.10 
S Benjamin standard ‘‘Cle-ra-tone’’ sockets....... 5.00 
I Carter single circuit jack, No. 101.............. .70 
a Carter Jack switches, No. 2...........ccccceue 2.00 
8 Eby binding posts............. Cee ee 1.20 
x Fynur vernier control knob and dial............ 3.50 
4 Small brass brackets 
I Antenna connection block r x 2 inches 1 
I Battery connection block, r x 9 inches S 


2 large brass brackets 


including 1 Bakelite 
Complete Parts ae and engraved Panel 8 x 22 ) Only $59.10 


FES SG AG ND OED ENE AA (OS AL SG ed Ca CE CO OTD 


GOING BIG 
Specified Parts For 


McLAUGHLIN 


Single Diai Control 
SUPERHETERODYNE 


The hit of the Radio Exposition at the Grand Centrai 
Palace In New York 


Reprint and full instructions how to buildit, only] Oc 


FREE 


New 1926 reference book (over 100 pages) contain- 
ing illustrations, description and prices of every 
standard well known part, sent free on request. 


HEINS & BOLET 


44 PARK PLACE, NEW YORK 


as 
' FREE PARTS 


i F for | 
The New LC-26 
Broadcast Receiver 


F you want to build your own set, here is your opportun: 

to secure FREE all the parts you need far this au 
LC-26 Broadcast Receiver. Call on all your radio friends 
and ,on anyone who has a set and tell them of the many 
special features of Poputar RaDio. 


These liberal offers will make it poasible for you to secure 
an order from, every one you call upon. For each subscri> 
tion with remittance you send us you will receive credits = 
per the following scale: 

POPULAR RADIO 
: Months for vice counts 16 credita 
8 ee a 2.00 e¢ 33 ea 


12 ee ee 3.00 ee s0 ee 
24 = ** 5.00 “© 78 ae 


binding posts for which you need 260 credits 

If the parts you want are not listed on this page, we srr 
prepared to supply them. Let us know what you want and 
we will tell you how many credits you will need. 

On page 102 are described POPULAR Rapro’s Simplifed 
Blueprints. „You can have any set of prints you want fa 
only 44 credits. You may also secure a copy of “How to 
aa vour Radio Receiver” described on page 104 for @& 


CREDITS Needed for Parts Required for 
The New LC-26 Broadcast Receiver 


(Described and illustrated in this issue of POPULAR Rapto) 


Quantity Item Credits 
1—General Radio variometer, type 269, equipped with 
rheoatat knob... 


POA OS RSS HOR E E ee, de SR Gree des 


) @ RO 


ee oe ae 


pO Ra aes a eas aa eT a 


es ` 


5— Benjamin Standard ‘‘Cle-ra-tone” sock 
1—Carter aingle-circuit jack, No. 101. _. 
2—Carter Jack switches, No.2 @ 40 
8— Eby binding poats.............. 022.” 
1—Fynur vernier control knob and dit =. ere 
1— Universal decorated panel, 8 x 22 ize es | SSN oa 
1—Genuino Walnut or Mahogany Cabinet and hardwood 


srn... . 


ee 


base 
4—Small brass Meni 7 x ANNA, 
1— Antenna connection block, 1 x2 inches n. 
1— Battery connection block, 1 x 9 inches f com cte 
2—Large brass bracketa................ 


Pra TAE E E T T a Tee A ok eh oa aes E Tela A aa: Ag eee a Ue 
a 


Write for List of Free Parts for Other 
Popular Radio Receivers 


POPULAR RADIO 


Department 121 


627 West 43d St. NEW YORK CITY 


ae a ee ee 
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AMERIRAN | 


DELUXE 


Types AF-7 and AF4 


psi A New Standard of Excellence 


in AudioAmplification 


new audio transformer has been developed for those who are 

satisfied only with the utmost in quality. It possesses an unusually 

straight line frequency characteristic extending the range below 

the lowest, note now being broadcast, and actually shows a gain of about 
three octaves below that at previously obtained. 


The 
AMERTRAN Power Transformer 


Type PF-43, 63 spr cycles 110 voles 
premary, $50—8 4-84 ssvendary 


VOLTAGE AMPLIFICATION 
TRANSFORMER omy 
-. I 


PAS u tnaeednd tor wor oa the standerd 


FREQUENCY SCALED IN OCTAVES 


The AmerTran De Luxe is a transformer of moderate size and wei ia 
enclosed in a metal case with mounting holes at both top and 

tom so that it pote inverted, affording simplified connections. While 
the AmerTran De Luxe will improve any set, approcanon of its uniform 


am lifying qualities can best be when operated in conjunction 

ht line frequency loudspeakers, such as the best cone and disc 

with a tube in the last stage capable of han the output. 

WPThe s AmnerTran De Luxe is made in two types, one for the first stage 

and one for the second stage, and plainly marked as such. The chief 

difference between these two types is that the first stage transformer 

has approximately 50% greater primary inductance than the second 

stage transformer, thus more nearly corresponding to the operating 

impedances of the tubes out of which they work. For this reason it is 
advisable to purchase and operate these transformers by the pair! 


PRICE, EITHER TYPE, $10.00 
W rise for descriptive booklet on AMERTRAN Radio Products 


American Transformer Company 
178 Emmet Street, Newark, N. J. 
“Transformer builders for over twenty-four years” 


SOLD ONLY AT 


AUTHORIZED AMERIRAN DEALERS 


All apparatus advertised én this magazine has been tested and approved by PopuLaR RADIO LABORATORY 
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WESTON 


Radio Instruments 


Do YOU use 
a WESTON 


Weston 
Model 489 
Table 


Voltmeter 


ANOTHER Weston quality radio 

product. This Double Range 
Voltmeter is perhaps the most ver- 
satile testing unit ever devised for 
radio use. 


Supplied with pin jacks and flexible cables 
it is adaptable to testing on any make or 
type of receiving set. 

Resistance 62 ohms per volt. Practically 
no appreciable current is used while testing. 

Increase the useful life of tubes and bat- 
teries and make radio set operation a pleasure 
by using Model 489 Table Voltmeter. 


For full detaile write for the 
new free booklet entitled 
“Weston Radio Instruments. 


WESTON ELECTRICAL INSTRU- 
MENT CORPORATION 
115 Weston Avenue, Newark, N. J. 


STANDARD THE WORLD OVER 


WESTON 


Pioneers since ans e Si ff a 


A Radio Guide Line 


For your protection, throughout the center 
of every Dilecto radio aaa a Red Stripes 
You can see it along the edge of every 
panel. 


If you buy or build a set Look for the Red 
Stripe—and you'll be sure of the finest, 
strongest radio panel that can be mad 

Dilecto is a Phenolic condensation mat š 


THE CONTINENTAL FIBRE COMPANY 
Factory: Newark, Delaware 


Service on Dilecto, Conite, Contex and 
Vulcanized Fibre from: 


New York, 250 Park Ave. Chicago, Wrigle 

San Francisco, 75 Fremont St Los areles, S07 S. Hill St 
Seattle, 1041 Sixth Ave., 
Pittsburgh, Farmers Bank Bide 


ilectox 


“Take No Chances—Use Como” 
COMO DUPLEX 


The World’s Standard Push Pull 


Transformer 


PRICE $11.00 per pair 
For maximum volume without distortion 


What Prominent Writers on Radio 
FEAST say About Como. 


Lewis B. erman, Technical Editor, Chêcego 
Post: Acida ests show this transformer to be far 
superior to any others of similar makes.” 

R. J. Robbins, New York Sun: “After conaideration 
of several well-known makes of push pull transformers 
which are available ‘COMO DUPLEX’ was selected as 
most satisfactor 

C White, Radio World: "COMO DUPLEX’ is infi- 
nitely superior — most other push pull transformers 
seem to be ordina a with a center tap 
brought out as a makésh 
E. P. Gordon, Open Road: “A system of audio-anpli- 
fication which is oming increasingly popular. — 
ve surprising results in both quality and vol 

st ele do recommended by this partments 


NEED WE SAY MORE? 
COMO APPARATUS COMPANY 
Manchester, New Hampshire 
For Sale at Leading Dealers 


and i is 
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The Handbook of Resistance 
Coupled Amplification at best 
radio dealers 25c. Direct by 
mail, postpaid 30c. 
CLIP THIS COUPON 
D-12-2$ 
DAVEN RADIO CORPORATION 
158-160 Summit Street 
Newark, New Jersey 
Please send me the following on 
Resistance Coupled Amplification : 
Check one. 
(7 Resistor Manual. 30c is enclosed. 
O Complete catalogue (free) 


tor communicate with you. 
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Resistance Coupled Amplification For All 


TRE Daven Super-Amplifier is for set owners who want more volume or for 
set builders or manufacturers who want resistance coupled amplification 


without the labor of assembly. 


All the plate resistors, grid leaks and fixed condensers of the proper value, 
as well as all necessary binding sts, are supplied. There is nothing to do 
but connect with the tuner and the batteries. 


Thousands have changed over their amplifiers to the resistance coupled system 
and testify to the wonderful improvement in richness and sweetness of tone 
and hearty, generous volume. e Daven Super-Amplifier makes even the 
best set a little better. 


A ONE-PURPOSE TUBE 


The new Daven Tube MU-20, 6 volt, 14 ampere, increases the amplification 
of The Daven Super fifty percent, without distortion. The tone remains sweet 
and true. Daven Power Tube Type MU-6 is recommended for the last or 
output stage in any set. 


Any Daven dealer will show you how to hook up the Daven Super-Amplifier. 
DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS 


The Sine f Mecit z 


ADIO \C | 


Resistor Snectalists 
Reg. U. S. Pat. Off. 


AV 


New Jersey 


OF RADIO 


Newark 


LITTLE THINGS 
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OTHER 
STERLING 
HOME 
ACCESSORIES 


q Tube 


Reactivators 


Q Battery 


set! 


Is there one 


your set—a tube 


cation value? 


the Sterling Tube Tester. 
Chargers The new number 399 Tester 
is for small tubes, No. 401 


is for large tubes. 


q Pocket 
Meters 


q Panel 
Meters 


q Rheostats 


fair or poor. 


Transformers 


q Microcondensers 


The Best in Radio Equipment 


Now You Can Test i 
peanut tubes 
right in your 


bad tube 
that is 
poor or only fair in amplifi- 
Find it with 


This simple tube tester operates right in the radio set—anyone can use"it, and 
by glancing at the chart that comes with it tell instantly whether tubes are good, 
The tester is also a trouble chaser for wiring leaks, weak sockets 
and transformer troubles. 


THE STERLING MANUFACTURING CO., 


terii 


TUBE TESTER 


For small tubes No. 399—for large tubes No. 401 


o 


EEr E ya 
Eq ey 5- 


—_ 
FF 


in 


CLEVELAND OHIO 


Price 


$10.00 


BROADCAST LISTENERS 


THE POPULAR RADIO ATLAS AND LOG will give you 
a list of all the NEW Broadcasting Stations with 


wavelengths and other 


a complete log of the principal broadcasting stations 
and aconvenient place to note your dial readings when 
you “pick-up” any of them. ; 
A Complete Atlas and Station Log 


The “PorpuLar Rapio International Radio Atlas and Log” 
will supply you with full information regarding broadcast- 
ing stations of the United States and Canada. 

This most useful and practical Atlas, consists of 16 pages, 
size 12” x 15” printed on good paper, from clear type in two 
colors and contains a complete series of double page maps, 
including—The World—The United States—Canada— 
North and South America, showing location of principal 
broadcasting, leading commercial and governmental radio 
stations. In addition these maps show time zones and 
Radio Districts with Headquarters and also the district 
zoning of the American Radio Relay League. 

There is also included in this Atlas a list of all United 
States and Canadian stations, alphabetically arranged, 
giving signals, wavelengths, kilocycles, ownership and 
other important data, with space for logging three dial 


readings. 
The Leading Radio Monthly 


In PopuLar Rapio, with which is ccmbined The Wireless 
Age,each month you will find the very latest news of the 
radio field with many entertaining, interesting and instructive 


POPULAR RADIO 
627 West 43d Street New York City 


T° receive the fvl! benefit of your set you should have 


necessary information 


articles of interest to Radio Fans. With Popurar Raph 
and the ‘‘Popuctar Rapio International Radio Atlas and 
me i you will have available the two most useful adjuncts 
to full enjoyment of your radio receiver. 


SPECIAL FREE OFFER 


You may have a copy of the ‘“Poputar Rapio Inter- 
national Radio Atlas and Log” free, with Poputar Rapio 
for (8) eight months 


For Only $2.00 
Pin $2.00 in bills to the coupon below. 


ou are a subscriber to either Popuctar Rapio or The 


If 
Wireless Age, your subscription will be extended eight months. 


Poputar Rapio, Dept. 122A, 

627 West 43d St., New York City. 
Enclosed is my remittance of $2.00 for which you are to 

enter my subscription (extend my subecription) for (8) dght 

months for PopuLar Raptio and send FRESE a copy 

**PopuLaR Rapio International Radio Atlas and Log.” 
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Manufactured by Mohawk Corporation 
of Illinois. Independently Organized in 1924 


Radios—Kits—Parts 


EN JOY three-dial results with a single 
dial Mohawk Five-Tube Receiver. 
The secret is its three-in-line balanced 
condenser. This condenser is exclusive 
to Mohawk. | 

Before buying or building a new radio, Mohask No ee anh 
be sure that you see, hear and tune the SeT T 
Mohawk. Reliable dealers sell the famous 
Mohawk—‘‘five tubes, just one dial to 
tune.” Or, if you prefer to assemble your 
own, they can supply you with a Mohawk 
Kit containing genuine Mohawk parts. 

If you now have a set, and wish to re- 
build, you can easily convert it to an efh- 
cient one-dial radio by installing the 
Mohawk Condenser. Radio parts bearing 
the name “Mohawk” are unassailable in 
quality and performance. Sold by leading 
dealers. 7 | 


The Mohawk was selected from 47 radios as stand- 
ard equipment on the Pan-American, crack train 


z ss A 
\ WA 


of the LGN Railroad. A test will tell you why. Mohawk No. 143 Kit. Includes Mo- 
M hawk Three-in-line balanced con- 
. anufacturers denser; Mohawk Selectune Dial; three 
MOHAWK CORPORATION OF ILLINOIS standard Mohawk radio . frequency 
Independently organized in 1924 transformers. With this kit, you can 
“ convert any three-dial, five-tube tuned 
CHICAGO, ILL. Fadic-Hequence radio into a one-dial 

Sales Department set. $23.50. 


THE ZINKE COMPANY 
1323 So. Michigan Ave. 
CHICAGO, ILL. 


Mohawk Radio,’5 tubes, 
just one dial to tune.” 
[Accessories extra. } $100, 


Mohawk Three-in - line 

balanced condenser— 

“the heart of the Mohawk 
Radio.*’ $15. 
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ta new 5-Tube Set 
with all the power 
and nome of the 
grief of the Su E 
-— SO wrote enm C 
M. Neely, Editar a j 
Radio in the Home, 
Philadelphia. 


Accuracy guaranteed within 10 
per cent of marked capacity. 


Corrects 
salt-air troubles 
RADIO sets located anywhere ner |Get This Boo k 


{ 


denser trouble. Salt air creeps s and 
causes corrosion. Then comes distor- 39 : à 

; ; À : -page booklet which tells how yow 
tion—if yourset will work at all. Don’t can buld Aho auly Anaane ice: | 


E =. areright! | QUADRAFORMER receiver. Based 


. 5 = on a new radio principle, five tubes 
2 Lome k sea hae ed give remarkable results. | 


Write today for this big fascinating 


Enclose 10c and you'll have it by return meil 


Sangamo Gearhart-Schlueter Radio Corp’n 


Mica Condensers a | 


Every Sangamo Mica Condenser is | EEE 
separately tested at the factory. If it GET YOUR SET OF | 
does not come within very fine limits, SIMPLIFIED | 
it is rejected. You can solder it, boil 
it, freeze it, or subject it to heavy elec- BLUE PRINTS FREE 


i ai i You know how helpful, interesting and practical Poeu Rano 
trical surges but the capacity stays is. You fully appreciate that at $3.00 a year it is a foal Weegee 
exactly the same. The bakelite jacket Consequently you sould fod it easy to coaviace one, two er more 
‘ bd : s our friends, who w subecribers, 
is impervious, and nothing gets Oe ee eee i 

' met n 102) is offered free with their twelve months’ subacriptios 
through T the oa parts as E N O E S 
All wideawake ers carry oan? In addition to the Blueprints given to your friends we will allow 
m one set free for iis ee ee ee i pua ' 
gamo MicaCon ensers or oww ere mittance. Five sew subecriptions and remittance of $15.00 wouid 
to get thcm for you quickly. Put them entitle you to five eet free. 
in when youbuild your set and you will ety cae ee eee ee SONA a eateries hee 
never have fixed condenser trouble. Cotas ee Ge ee ee 
POPULAR RADIO, INC., Dept. 123 
SANG AMO ALSO AVAILABLE 627 West 43d Street, New York City 
aah ies Enom for Porcwax Ramo (ames ‘shots attached)” Sad 
A ccura te By-pass Condeniers me sel ai checked below: l 
Radio Parts th Mie on O Set No. 4 O SetNo 11 
: O Set No. 6 O Set No. 12 
° O Set No.7 O Set No. 13 
Sangamo Electric Company] o sixes D seNou 
1421-3 Springfield, Illinois (See page 102 for description of Sets) 
RADIO DIVISION, 50 Church Street, New York ING iN ics we ee a WA le a SO aa RS a WS RO, a 
SALES OFFICES—PRINCIPAL CITIES ee 
For Canada — S o Electric Co. of Canada, Ltd., T i soegan a a a A EN 
For Europe — Briak Santamo Co Ponders End, Middlesex Ene: Foreign postage 50c. extra. No extra for Canade. 


For Far East— Ashida Engineering Co., Osaka, Japan 


a i a 
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Standard Bearers 


‘ 


A f an Ideal 
at OT an Ca 
EE ACK of every Ferguson Receiver—since the 
A. pioneer days of broadcasting—stands the 
iA Ferguson Ideal: “Fewer but Better” Receivers. Each 
a is a precision-built Standard Bearer of this Ideal. 
} a The owner of a Ferguson feels that well-founded 
| aa pride of ownership which comes only with the pos- 
ae session of a true musical instrument of graceful dig- 
ER. nity and charm, that will be a welcome addition to 
ge: any home for years to come. 
ea You can always count on a Ferguson. Hear one in 
xy a comparative test with others and you'll learn why 
| it has been acclaimed “The Gold Standard of Radio 
E i Receivers,” 
s There could be no more fitting testimony of the 
A true worth of Ferguson Receivers than the well- 


x 


balanced growth of the Ferguson business ; the ever, 
increasing number of Ferguson enthusiasts. 


spi 
Yi 
i. 


See and hear the Ferguson Model “Eight” at your 
Authorized Ferguson Dealer’s. 


J. B. FERGUSON, INc. 
41 East 42nd Street - New York, N. Y. 


One Tuning Control 
Calibrated in Meters! 


a Ř — 


—_——_— e cl > 


TINCORP ORATED 


oj $ Radio Receivers 
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QM 


et Separates Stations! 


RAS AN m 


% 
OHN CLYDE DAVIDSON, Rasla chief en- 
gineer, personally endorsed this condenser 
—but only after assuring himself that it is STR 
the best straight line frequency condenser z 


possible to produce. It really separates 
stations. 


The RASLA STRATE-LYNE is built to stand- 


RASLA 
ATE - LYNE 


Straight Line Frequency Condenser 


% 


wy 


qearvaniantit 


ards usually adhered to only for laboratory <a ha | 
precision instruments. The plates are heavier <i D>. 
than on any other condenser, the spacing f= 

and alignment is more accurate. A 


Split bushings are provided at 
both ends. The plates are acid 
dipped, the end plates nickelled 
and highly polished. 
Transparent bakelite in- 
sures true low loss. 


CLM 
K 
K 


AAS "7 
oS ‘> 
Ss 


S 


A 
44 
ti it al >» 


Str, 
di wil 
CO 


The Rasla Fixed Detector is sensi- 
tive—and remains so. Best for re- 


flex or any circuit. At your dealer's 
$1.25. 


FREE—Write for the complete Rasla hook-up: 
Davidson Radio Corp., 222 Fulton Sı., N.Y. 


<S Bee eT am 
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SS 4, 
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LIST PRICES 
.00025 . . . 4.60 00035 . . » $500 
003 .» + 475 MOOS ane GRS 
At your dealer’s or direct 
if he can’t supply you 


~ 
< 

Sy 
~ 


4, 
UT, i wnt % 
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Establish Yourself in 
a Paying Business— | 
No Capital Required © 


Right now, there is an opportunity in your 
locality to profitably devote your spare time or all 
pe time to a pleasant, easy and profitable - 

onc i that does not require any training 
or capital. 


The publishers of Popvtar Rapio, with which i 
combined The Wireless Age, offer you an op 
to become their local representative to care of 
expiring subscriptions and new subscriptions for 
Popu.tar Rapio and four other popular magazines 
that they publish. 


SALARY AND COMMISSION i 


All material will be furnished you free of charge 
and you will be paid an attractive commission 
and salary. 


Mail coupon for full particulars to 


POPULAR RADIO 
627 WEST 43rd ST. NEW YORK CITY 
POPULAR RADIO, Dept. 126, 
627 W. 43rd St., New York City 


Send me full particulars regarding your salary 
and commission offer to local representatives. 


QUAM 


Condensers— 
with the Pyrex 
end plate are 
lowest loss and 
highest quality. 
Used as labora- 
tory standard in 
all parts of the 
world. Out- 
standing fea- 
tures include :— 


114” leakage paths on Pyrex end plate. 2 to 
1 helical gears for sharp tuning. No back 
lash. Brass frame with brass plates soldered 
in place. Furnished straight-line wavelength 
and straight-line frequency. Quam condens- 
ers will improve your set. $6 and up. With 
360 degree bakelite dial, add $1. 

Quam audio transformers for better am- 
plification—$5. 


QUAM RADIO CORPORATION 


1925S. Western Ave., Chicago, Ill. 


Name. oco oo voto ee ese ce ee cG 8H 6 & £6 OSS 6S BO S***” 
Address eee see ee ee ewe ee ee ee ee se wee eeeeeeeeeet* 
er 
“Eee E) 
nn 
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Brings Radio to Every Room 


OW often have you wanted your Radio in the Dining Room, 

the Bed Room or the Porch when it was in the Living Room? 

To move the heavy Set with “B” Batteries and disconnecting and 

moving the A Battery, is a laborious task, even if you don’t spill the 

acid from the battery on your Rugs. The Saturn Connector eliminates 

all this trouble and enables you to move your Loudspeaker to any 
room at any time without disturbing your Set. 


The SATURN CONNECTOR 


Ge ON With the 


BEES : te 
SRN SATURN Plug 


LG 
Gives a perfect connection between your Set and Your 
Loudspeaker, no matter how far apart they may be. 
The vise-like grip of the Saturn Connector and the 
snug fitting connection made possible with the Saturn 
Plug afford dependable and clean-cut reception from 
your Radio at all times. Cord tips are easily inserted 
and may be released from the bulldog grip with a slight 
side snap—no levers or buttons to push or pull. 


Every Owner of a Radio Needs Them 


You can’t afford to be without the great convenience 
of the Saturn ‘“‘twins.’”’ The cost 
is so slight, every owner of a Radio 
should have them. 


At your dealers or Send 80c Today for the 
Saturn Connector and Plug. Money Re- 
funded if You Are Not Satisfied. 


The SATURN MFG. and SALES CO, Inc. 
48 Beekman St., New York City EZ 


Jobbers and Distributors: Write for attractive proposition 
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Trimm Chello Speaker selling at 
$30 represents the ultimate in re- 
producing performance and design. 
Beautiful American Walnut Cab- | 
inet is pleasing in appearance. The 

Trimm Unit, reproducing all the 

tones found in radio with perfect | 
fidelity, may be adjusted to give as eg ae 
desired volume. | | | | 


Burpee Batteries operate the 
eceiving sets of 
radio- deaan terte" mail planes 


(P9) 
= 


Volconite Tone chamber eliminates An every night adventure of 


the noises and overtones which ruin Burgess Radio Batteries 
broadcast reception. There is noth- ' 
ing superior in reproducers to the NE of the reasons why you should 
Chello, regardless of price. . always buy Burgess Radio Batteries 
is that the batteries used by air-mail pilots 
TRIMM —battleships—explorers—and the majority 
Superior Reproducers | of recognized radio engineers—areevolved 
P on i ; in the Burgess Laboratories and manufac- 
rofessional - - ; : 
Dependable - - - : tured in the Burgess factory. 
PHONODAPTERS = : ‘ ; : 
Giant Unit - - eo IE These batteries are identical with the 
Little Wonder ase : batteries sold by your dealer and thousands 
R = 
Home Speaker a p PREA of other good dealers everywhere. 
Entertainer - - 1317.50 IE 
Cabinette - - - 17.50 [E Burcess BATTERY COMPANY 
Colin oa e seee f GeneraL Sates Orrice: CHicaco 


Canadian Factories and Offices: Niagara Fells and Winnipeg 


TACT THEM bbe dey 
Same ES ES ELA eS SE TEE ba EENE T 


for om ty cy De, 
ag 


MM 


A pune SST al i EW 
; y : 3 J a GES? Fs 
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GRAS | ey RADIO BATTERIES. 
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The S. L. F. that doesn’t 


“hog” panel space 
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The principle objection to many Straight Line Frequency con- 

now on the market is that they “hog” too much panel 

space; thus making it necessary to re-arrange other instruments 

on the panel or rebuild the set entirely to allow enough room for 
the scythe-like sweep of the S. L. F. rotor. 

The new General Radio type 374 S. L. F. condensers eliminate 
entirely all such difficulties. They occupy the same panel space 
as the well known types 247 and 334 condensers—and no more. In 
fact they may be used inter-changeably with those condensers since 
the mounting holes are the same. 

By using smaller rotor plates of correct shape and double the 
number of plates General Radio condensers have a straightline 
frequency calibration curve without the mechanical disadvantages 
encountered in the average S. L. F. with fewer plates of larger area. 
The assembly of the type 374 condensers with respect to bearings, 
soldered-plates, and correct spacings are the same as the types 
247 and 334. They are available in all standard capacities. 

For further description and prices ask to see them at your local 
dealers or write for our latest Bulletin 923-P. 


GENERAL RADIO COMPANY 
30 State Street Cambridge, Mass. 


“Behind the Panels of Better Built Sets” 
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necessary vibration. 


LEADER horns are graceful 
ance and beautifully finished in 


If your dealer cannot supply 


ceipt of the horn 


TWO SIZES 
Leader Senior........... $18.00 
Leader Baby Goose Neck. $14.00 
The LEADER, SR., is 22 inches 
high and the diameter of the bell is 


13% inches. Greater in size, it pro- 
duces more volume than the Baby 


The LEADER BABY GOOSE 
NECK is similar to the LEADER, 
SR., except that it is 18 inches high 
and the bell has a diameter of 12 inches. 


Dealers, write for discounts to 


and wine gold. They will gratify the taste 
of the most fastidious and will harmonize 
with the best houschold furnishings 


directly to us and we shall be glad 
to‘ship you a LEADER speaker 
at once. If the horn does not in 
every way substantiate the claims 
we have made here, we shall! gladly 
return the purchase price on re- 


Equspment 


LEADER PRODUCTS— 


The most cssential quali a loud The LEADER loud specker uss is designed 
speaker horn are clarity, manaa aaa faithful to fit any horn, console, o: t Bhonograph.. „u 
reproduction of tone. In LEADER loud is the same unit which Py used in ER 


speakers these qualities are carefully balanced speakers. 
to give a practical and satisfactory result. 


The laminated core and magnet used in its 


The cast aluminum Goose Neck is a special construction is, to a e extent, bie 
feature which preserves the natural quality for its faithful, reproduction. "A five-foot 
and clarity, preventing distortion from un- cord is atta 


It is ea with a simple adjusting knob 
in appear- for regulating volume and tone quality. 
mahogany 


you, write 


List Price, UNIT $5.00 


Victor Radio Corporation, 4321 No. Western Avenue, CHICAGO 


| 
me 
| 
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PYREX Insulators are used by the 
United States Government for the 
most exacting service. They must 
not be confused with ordinary 
glass insulators. 


Make Your Set 
Weather Proof! 


Because Pyrex Insulators are diamond 
hard and crystal smooth, they are not 
affected by rain or snow. Little drops 
of moisture cannot gather on them. 
They remain leak-proof in spite of the 
weather. They continue to conserve 
every available bit of energy. 


Put in Pyrex Antenna Insulators and 
get more pleasure out of stormy nights. 
That’s when you most want to use your 
set. They cost only 45c each at good 
dealers. 


Industrial and Equipment Division 


CORNING GLASS WORKS, Corning, New York 


World’s Largest Makers of Technical Glassware 
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Pacent 


Engineering 
Achievements 
[ESICNED and built by en- 


gineers in America's largest 
100°, radio laboratory and fac- 
tory. You cannot buy better 
parts. They are backed by aname 
that is your guarantee of perfec- 
tion both in workmanship and 
results. 


The Pacent Microvern solves your 
tuning problem. It definitely 
holds the minutest variations, and 
logs your stations by name, wave- 
length and frequency. 

Cat. No. 1508S. Silvered. Price $2.00 
Cat. No. 15.G. Gold Finish. Price $2.00 
The Pacent TRUE S. L. F. Con- 
denser—built from start to finish 
to chart a true straight line— 
results in an even spacing of sta- 
tions on the dial according to 
frequency. 


Cat.No. 250B. .00035 Mfd. Max. Price $3.50 
Cat.No. 250C. .0005 Mfd. Max. Price $4.50 


PACENT MICROVERN— 
A SUPER TUNING 
DEVICE 


Get them from your dealer—or write 


PACENT TRUE 
STRAIGHT-LINE 
FREQUENCY CONDENSER 


Pacent Electric Company, Inc. 
91 Seventh Ave., New York City 


Washington Jacksonville St. Louis 
Birmingham San Francisco Minneapolis 
Detroit Buffalo Philadelphia 
Chicago Boston Pittsburgh 4 
Canadian Licensed Manufacturers: White Radio Limited 
Hamilton, Ont 


Pacent 


RADIO ESSENTIALS 
(LC DONTIMPROVISE = PACENTIZE HM 
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WHAT DO YOU WANT TO 
KNOW ABOUT RADIO? 


Popurar Rapio, with which is comhined The Wireless Age, 
maintains for the benefit of its readers a Technical Service 
Bureau and Laboratory, under the personal supervision of 
Laurence M. Cockaday which will, without charge, answer 
by personal letter any question, problem or request for 
information submitted by a subscriber. i i 
however, also available to readers, other than subscribers, at 
the very nominal rate of 50 cents the inquiry. 

In writing please confine your questions to one gencral 


July, 1923 


—The ratio in size between your antenna 
and your coll. 

—Useful facts about ear-phones. 

Om to make a dry-cell tube Regenerative 
Set. 

—How to keep up your storage battery. 


August, 1923 (Out of stock) 


A reprint of the Tuned Radio Frequency 
Receiver will be found in POPULAR RADIO'S 
HANDBOOK. See page 60. 


September, 1923 


—How to get a radio license. 

—How weak signals are regenerated. 
—How to make a battery charging rectifier. 
—How to build the Haynes DX receiver. 


October, 1923 


—Practical hints for Coil Calculations. 

—How to make a Two-stage Audio-frequen- 
sy Ampliner. 

—Ten good rules for Broadcast Listeners. 

—How to make a simple Honeycomb Re- 
ceiver. 


November, 1923 

«The 100 Best Hook-ups (Part 1). 

Receiving without Antennas. 

eHow to build the New Regenerative 
Super-heterodyne Recelver (Part 1). 

—How to bulld a combination Short and 
Long-wave Recelver. 


December, 1923 


—How to Select your Radio Parts. 

—The 100 Best Hook-Ups (Part 2). 

—How to Read a Diagram (Part 1). 

—How to build anefficient Crystal Receiver. 

eHow to Build the Super-heterodyne Re- 
ceiver (Part 2). 


January, 1924 (Out of Stock) 

(A Reprint of Mr. Cockaday’s article de- 
scribing the DX Regenerative Receiver may 
be had for 25 cents.) 


February, 1924 

—How to add “Push and Pull” amplification 
to the 3 tube Cockaday 4-Clircult tuner. 

Tne original 4Circult Tuncr as a Port- 
able Set with Loop. 

~The 100 Best Hook-ups (Part 4). 

—How to build a 3-tube Reficx Receiver. 


March, 1924 


—Hoffman Transformer Measurement Chart. 
—The 100 Best Hook-ups (Part 5). 

—Hiow to Bulld an Amateur Transmitter. 
—A 3-tube Keflex Receiver (Part 2). 


April, 1924 

—How to Build a Simplified Neutrodyne. 
Recetver. 

—The 100 Best Hook-ups (Part 6a) 

How NOT to Tune the Single Circuit 
Recclver. 

—A Novel Substitute for B” Batteries. 


627 West 43d Street 


This service is, 


May, 1924 


—A Compact Radio Kit for a Spring Hike. 

—How to Get the Maximum Radio-fre- 
quency Amplification. 

— 100 Best Hook-ups (Part 6b). 

— Where Interference Comes In. 

—How to Make an Audlo-frequency Ampli- 
filer that Does Not Distort. 


June, 1924 

—How to Install a Receiver on your Boat. 

—The 100 Best Hook-ups (Part 7). 

—How to Bulld a Regenerative Receiver 
for Use with an Indoor Antenna. 

—How to Make a Two-Siide Tuner. 


July, 1924 

—How to Avoid Local Interference. 

—How “Resistance” Affects Radio Circuits. 
—An Ideal Set for Summer-time Reception. 
— 100 Best Hook-ups (Part 8). 

—How to Do Your Soldering Correctly. 


—How to Bulld the PoPpuLaR RADIO Port-' 


able. 


August, 1924 


—How to build a single dry-cell tube, four 
circuit tuner. 

— How to build a two tube refiex receiver. 

— Helpful hinta for the broadcast listener. 


September, 1924 

or to build a single dry-cell tube reficx 
recelver. 

—How to build a multi-wave tuner. 

—How to Improve broadcast reception. 


October, 1924 


—How to build the (Cockaday) Four Circuit 
Tuner with a Resistance-coupled Ampli- 


fier. 
—How to Select a Ready-made Receiver. 
- -How to Build a Detector-ampliner. 
—A Radlo Set to Pack in Your Suitcase. 
— Harnessing the Radio and the Movie. 


November, 1924 


se to Locate Interference from Power 

Lines. 

—Cockaday Article for Reginners. 

—How to Build a Low-loss Tuner for Short- 
wave Recept'on. 

—The New Type of Superheterodyne. 


December, 1924 


—How to Build a Non-radiating 7-tube 
Superheterodyne Recetver. 

—Cockaday Article for Beginners, 

—How to Get the Most Out of Your Ready- 
made Recelver. 


January, 1925 

— How to Build the Cockaday 8-tube Super- 
heterodyne Reflex Receiver. 

—How to Improve Broadcast Reception. 

—Cuckaday Article for Beginners. 


February, 1925 

—How to Get on a Radio Program. 

—A Loudspeaker for a Crystal Set. 

~-How to Build a 4-tube Retiex Receiver 
with the New Sodion Detector. 

--Cockaday Article for Beginners. 


Popular Radio 


Dept. 128 


subject, writing on one side of the paper only, and enclose a 
self-addressed and stamped envelope. 

It is possible that your individu 
in an issue of Popurar Rabpio, an 
endeavor to keep a supply of back numbers in stock. The 
condensed index below gives a few of the subjects that have 
appeared recently, look this list over and if the information 
you want is covered, we will be pleased to supply back 
numbers at 35c. a copy. 


‘problem has been covered 
80 as an aid to you we 


March, 1925 
—How to Build the Improved DX Regeners- 


tive Receiver. 
—Factors that Govern the Capacity of 
Condensers. 


—What “Induction” Means to Your Set. 


—A Five Meter Vacuum-tube Transmitter 
and Receiver. 


April, 1925 
-— Single Control Receivers. 


—liow to Improve Broadcast Reception, VI: 
Increasing the Selecting Power of Your 


Receiver. 

—How to get the Most out of Your Ready- 
made Receiver. 

—Quartz Crystal as a New Wavelength 
Standard. 

May, 1925 


—Factors That Affect Antenna Capacity. 

—How to Wire Your Home f. Have Radio 
In Every Room. 

—Handy Tools for Radio Fans, The Hydrom- 
eter, 

—How to Bulld the “Portable Town and 
Country Receiver.” 


June, 1925 
—New Development in Vacuum Tubes. 
—How to Build a Five-tube A-C Receive, 
—How to Draw Up Your Own Tuning 
Chart. 
—Watt's Law In a Nutshell. 
—''What Set Shall I Buy?” 
First Installment. 


July, 1925 
— The Best 101 Hook-ups. 
—‘'What Set Shall I Buy?” 
Second Installment. 
—Broadcast Stations in the United States 
—What's New in Radio Apparatus. 


August, 1925 


—' Motion Pictures” by Ether Waves. 

—A New Type of Hornless Loudspeaker. 

— How to Build a 5-Tube Rad io-Frequeney 
Set with Simplified Contral. 

— Trouble Shooting. 

— Hints for Amateurs. 


September, 1925 

—How the Air Affects Radio. 
—When You Turn Your Dials. 
—Useful Charts for Amateurs. 
—Call letters That Have a Past. 
— Broadcasts. 


October, 1925 

—How Earth Magnetism Affects Radio 
Waves. 

—How to Improve Broadcast Reception. 

—What Makes a Low-low Coil? 

—How to Bulld the New 8-Tube Super 
heterodyne with a Single Control. 


November, 1925 

—Radlo’s Newest Instrument—the Photo 
electric Cell. 

—How to Build the Raytheon Plate Supply 


Unit. 
gan Methods of Calibrating Your Re- 
ceiver. 
—Practical Pointers About Transformers. 
--Multi-layer Colls. 


New York City 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


Every Precise Instrument Is a Laboratory Product 


The Best in Radio Equipment 


No. 285 The Origi- : 
nal Type 285 Trane- 
former Ratio 4’'2to 1 


Price $5.00 


All apparatus advertised in this magazine has been tested and approved by POPLLAR RADIO LABORATORY 


Volume Without Distortion 


Most radio receivers have 
ample volume, but few have 
volume without distortion. 
Turn your rheostat on to its 
full power and notice how the 
range of tones dwindle and the 
crescendo rasps harshly on your 
ears. Be sure your drawing 
room radio entertainment gives 
pure tone quality. 


The New Precise Supersize No. 
480 Audio Transformer was 


ke 


— 


126 Liberty St., New York Th 
205 W. Harrison St., Chicago, M. 
821 Market 5t, San Francisco, Cal. 


INUFACTURING 
LABORATORIES AND WORKS 
ROCHESTER, NEW YORK 


Branch Offices: 


4514 Builders Exchange, Minneapolis. Minn. 
1127 Pine St., St. Loui 
701r A.O. 


Canadian Distributors: 
PERKINS ELECTRIC, Ltd., Toronto, Montreal, Winnipeg 


designed to bring forth with 
magnificent volume a remark- 
able range of pure tones. With 
the Precise No. 480 you can 
dance and entertain with radio 
music that is ample in volume 
and harmonious in tone. 


Mr. James L. McLaughlin, the 
noted superheterodyne author- 
ity specifies the Precise No. 480 
for his new One Control Re- 


ceiver. 


wl 


CORPORATION. 


is, Mo. 
U. W. Bldg., Little Rock, Ark. 
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LOMBARDI 


Straight-Line-Frequency Cor Condenser 


LOMBARDI 
JUNIOR 
Mid et Snoen 
Multiple Controlled 

Radio F ; 


Capacity Antenna 
ing and Tuned 
T tion 


Lombardi Straight-Line- in pata Condensers give sharp tuning and separation of low wave stations not possible with any 
other type. Made with highest mechanical a Se abled precision. Absolute minimum of loss and vanation from rated 
capacity. Patented adjustable ball and taper shaft bearings eliminate all play in rotor. Watch spring pigtail makes positive 
contact., Made in single or multiple units. Multiple Condensers licensed under Hogan patents. 


Recommended in August “‘ Popular Radio” for use in Craig Tuned Radio Frequency Set 
LOMBARDI RADIO MANUFACTURING COMPANY 


67 MINERVA STREET, DERBY, CONN. 


S. HAMMER RADIO CO., methn RA 
conn Sets Now Made Easier to Build by Our New “‘Ready-to-Wire’’? Plan 


50% of Your Time, Work and Worry SAVED! 


s to connect bue-bar according to ala ram, solder and your set is alened: 
These Kits are sont to you completely moun sdy assembled on a Veneered Mah logany baseboard and genuine 


panels drilled and engraved; in a solid hogany Cabinet. Genuine parts us as listed below; exactly as 
y 


Mr. L. M. Cockaday. COMPARE OUR C OFF 


TUBE NEW SINGLE DIAL CONTROL Cockad ay’s New LC-26 Receiv er 
SUPERHETERODYNE 1 General Radio Variometer 3 Bradleyunits, % megobm... 2 25 


ooe 269 with rheostat 1 Bradilevunit 3$ megohm.... .75 
$5 30 3 Amperites No. la.......... 
N. Y. Coil fixed condenser 1 Gani Radio Rheoetat type 1 Amperite No. 112 
mets $.7 214-a, 7 ohms, with rheo-, 
ar ea oer Rar “23 
ad 1 cciz‘on orm ‘coi set 0 
Dubilier 1. Mfd. By-Pass 1 Amsco Double Unit Con- 
Precise No. 1700 Super Multi- condensers. . 2.30 denur No. 1814 6. 2 Carter Jack switches No. 2 
former. .20 Dubilier No. 640° fixed con- i Meanie: fixed Condenser 8 Eby binding posts.. 
Precise Audio Transformers denser .00025 clips.. . 48 00018 mfd.. .35 1 Fynur vernier control koob 


Precise No. 750 DOL -1 
ie 1 
2 
1 
No. 480—5 to land 215 tu1.15 00 i Daven grid leak 2 meg. . : 1 Micamold fixed Condenser 
1 
1 
i 


2389: 
Precise No. ‘144 Coupler... 

Precise Aluminum Brackets pr. 2. 
Precise No. 1900 Filtoformer. 4.50 


00 
-60 
00 


Marco 4 inch Vernier Dial... ay Inducto coupler ee 00025 mfd.. 35 1 Universal decorated panel. 
2 inches 


Hammarlund, Jr.. Midget... No. 2 . 
Carter Imp. Jacks 1 Gen. Radio 2 ‘Ohm Rheostat 2 Daven reristo couplers “ (new 3.00 8x2 


Carter Holdtite Do. Jack.... 


No. 2 4-A 2.25 1 A rt DeL 3 2 B kel 
Carter Holdtite Single Jack.. merman uxe transfor- akelite Conai tion 


Gen. Radio 400 Ohm ` Pot. Taio mer, first stage Blocks 1 x 2 plus 1 xz 9.. 


Benjamin No. 9050 8-gang No. 214-A. 34 : is 
u Genuine Bakelite Bradleyleak !; to 10 meg.t.... 1.85 2 Large Bras Brackets. . 


pien mga | ages, | READY-TO-WIRE KIT, PRICE, . $62.15 
READY.TO-WIRE KIT PRICE, . $101.'° | UNASSEMBLED KIT, PRICE, Write Us 


UNASSEMBLED KIT, PRICE, Write Us | WIRED COMPLETE "sozza cams” $80.” 
WIRED COMPLETE !': Scout Ma- $115. HAMMARLUND ROBERTS p 


hegany Cabinet 


D. T. W. LOOP IN STOCK KITS IN STOCK ° 


WRITE FOR BOOKLET about these Parts and Kits. Also for Free Radio Cataleg 
Transportation Prepaid. One-third must accompany all C. O. D. orders. Net insured unless insurance charges incladed 


e e pe om me ma b) e on oe en po 0j oe N 
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efine Your Receiver- 
< M, with one of these dials 


AACCURATUNE 


A SATUN dials not only 
enhance immeasurably the at- 
tractive appearance of your set but 
they insure clear and precise recep- 
. tion of programs, and with even 
those stations now so closely 
grouped on the lower wave lengths 
easily and readily segregated. This 
type recommended for Neutrodyne 
and Radio Frequency sets. 


-~ Priced at $3.50 


A. J. VERNIER 


FOR use on Super-Heterodyne 
and Regenerative receiving sets, 
the A.J. offers a degree of tuning 
efficiency not usually associated 
with dials that sell at this price. 
Beautifully constructed of genuine 
Bakelite, the A. J. possesses a dig- 
nity of appearance that lends an 
air of richness to your receiver. 


Priced at $2.25 


“ 


Ped 


i 


0 


TS Recording Dial 
ON this new style recording dial, 
ample space has been provided 
to jot down call letters, thus insur- 
ing a permanent record of dial 
settings. The dial itself is beauti- 
fully proportioned, made of genuine 
Bakelite with handsome embellish- 
ments on a matted background. 
Truly a product of master crafts- 
men who specialize in the manu- 
facture of dials. 


Priced at $1.75 


MYDAR RADIO’CO. 
5 CAMPBELL ST., NEWARK, N. J. 
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KYK FAST 
BEEN | oe SAFE 


Precision 
Octaform Coil 


shown above is the only coil that can be 
used in Mr. Cockaday’s new LC-26 Receiver. 


rd) Bae Price $5.50. 
A AS r 
$22.00 West” $14.00 A 
Complete with GAI Without bulbs. The Cockaday LC-26 Receiver 
2 bulbs. t ad East of Rockies, Ki 
ye it 
For the convenience of those consumers 
Points to Remember When and dealers who wish to buy the Cockaday 
s LC-26 in complete kit form we offer the 
Selecting a Battery Charger following parts exactly as used in Mr. Cocka- 
day's laboratory model. 
THERE are several vital factors to consider. Pies Rd ie P 
(1) Select an up-to-date charger that is guaranteed by a j sauipped S Pda rE type oe 
reliable company. (2) That will charge quietly. (3) at a fast I preted pres A with rh type RAS Sy 
rate (4) with no danger of overcharging or discharging the Mat roco a 
battery. (5) That is safe (6) dependable (7) easy to use (8) x Amsco Geta double unit condenser 
economical (9) and attractive in appearance. i wea aes on du: 
. . 1 
The new Twin Bulb HANDY CHARGER is the latest im- FD e o: coupler ey gae which 
provement in battery chargers, made and guaranteed by the incorporates .1 mfd. condenser con- 
largest exclusive manufacturers of battery chargers—the Inter- A cealed in paas s E 3. 
state Electric Company. It charges without the slightest noise Bradleylcak, Pi Pe inaa PA 


and cannot overcharge or discharge the battery. A very 
economical and fast rate of charging is assured by the advance 
“push-pull” principle that uses both halves of the AC wave at 
a speed of from 4 to 5 amperes. Adapted to “A” batteries of 
from 2 to 12 volts. “B” batteries from 24 to 120 volts in 
series. No extra attachments necessary. It charges them all, 
is easy to use and is practically trouble proof. 


Bra leyunits, 46 megohm 

Bradleyunit, 5 megohm 

Amperites No. la 

Ampcrite No. 112 

Benjamin standard ‘'Cle-ra-tone’’ sockets 
Carter single-circuit Jack No. 10r 

Carter Jack switches, N 

Eby bindi 

Fynur vernier control knob and dial 
Universal decorated pancl, 8 x 22 inches 


w oe OO DD Oo rr m Gee ee Gd 


Blueprints 
“Batteri true 4 Small brass brackets 
: es are the only ; Once of * x Antenna connection block, 1 x 2 inches 
noiseless current for radio reception” 1 Battery connection block, 1 x 9 inches 


2 Large braas brackets 
Screws and buss wire 


The New TWIN BULB 


Parts for the Cockaday ‘‘B” Eliminator 
(Raytheon Plate Supply Unit) may be 
obtained exactly as specified in Novem- 
ber PopuLar Rapio—Price $42.05. 

Dealers—Write for information on 


ls and Kits. 
MANUFACTURED BY Cora anaia 


TATE ELECTRIC CO, Precision Coil Company, Inc. 


209 Centre St. New York, N. Y. 


4337 Duncan Ave. St. Louis, U. S. A. 


as ee ere ee 
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Smallest Uniform Frequency Condenser 
Easily Fits Into Present Sets 


ULL size illustration above shows Samson Condensers are but 214” diameter with plates fully extended 
i I J 
—half to a third the size of others. 


You can easily increase the selectivity of your present receiving set having ordinary condensers, 
and do away with the crowding of station readings—where 85 out of 100 come in below 50 on dial—by using 


ai m: son 
Condensers 


Samson Uniform Frequency Condensers are built to a tolerance of 1/1,000 inch, silver plated all over for 
high surface conductivity, and—in addition—have gold plated rotor and stator plates to prevent oxidization. 
These grounded rotor type instruments have losses lower than the average laboratory standards. This 


condenser, due to its design, does not have the defects caused by either solid metal or dielectric end plates. 
500 mmf., $7.00; 350 mmf., $6.75; 250 mmf., $6.50. 


SAMSON ELECTRIC CO. 


Manufacturers since 1882 
Canton, Mass. 
Sales Representatives in Thirty Leading American Cities 
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D.T.W. LOOP 

(Collapsible) 

The one loop selected—in all 
America—by McLaughlin for 
his single control Superheters- 
dyne. Electrically supreme. 
l4 arge ne, 27 ae sides. 
| enuine itz wi spacing 
| permanently assured. No 


FILTER CONDENSERS— 


enthusiastically endorsed by 
the leading Radio 


dead ends. Graduated base 
| for compass settings. Low 
R. F. resistance. 
Ideal for loop re- 


Made in the follow- authoritieg! = LS 
ing ca meee: hs 
ok . e 
Type z9s $ .70 TOBE condensers were specified in  pist—Because of their uniformity Cess 
Type 30675 How to Build” artitles in the November ttan 5% variation from rated capaci- 
cal ac ee issues of Radto News, Poputar RADIO, Second—Becanse of their permanence 
ee ae Radio Broadcast and Radio. Such unan- maneneo of valet in Eoi 
3: Type 709 ine imous approval has seldom, if ever, been Thi te a ak _— 
7 Type Jio `a.75% awarded tæany radio apparatus: Laa E uaaa S S 
OF aes E TOBE condensers received this tremen- Fourth—Because of their capacity to 
s MFG withstand overload (can operate at 
-` Type 712 4-50 dous endorsement voltages up to 700 D.C. without break- 
Ask for TOBE Condensers down); 
TOBE DEUTSCHMANN C OMPA , 
CORNHILL, BOSTON, MASS. 


————— 


Money Flows 


Where the Crowd Goes— 


Become an Amplitron Headquartere 
Keep Your Cash Register Busy All Day 


AMPLITRON 


A Type for Every Circuit Amplifier Detector 
Dealers—Jobbers 


Line Up With the 
Fastest Selling Tube 
on the Market— 


ALONG LIFE TUBE 


The utmost achievement in 


Toroidal Transformers 
Seven Points of Superiority Tubes, 100% performance a 


certainty uperior Quality 


. Correctly distributed external primary. —Service—Tone Selectivity 


. Absence of usual secondary eddy-current losses. and Volume of Amplitron 
Maximum magnetic coupling with minimum have convinced the Fan of its 
capacity coupling. merits—A Real Sale Booster. 
. Sturdy construction without coil housings to A Guarantee without red 
absorb energy. tape—Liberal and co-opera- 
. Spaced low-resistance windings. tive Sales Policy—Get in Ni à 4 
. Silver plated primary ae skin aa j line— r oaa : T Service 
. Each turn a rfect toroi o trick-style wind- ear Your ves of '‘dead ones’ 
ings with Tones at every angular bend. Get into Action with “Live Ones 


List Price $2.50 Liberal Discounts . 
Naxon Electrical Laboratories A Number of Excellent Territories Still Open 
Inductance Research Division 


4524-26 Cottage Grove Avenue, Chicago Pennant Radio Laboratories 
57-63 HOYT ST. NEWARK, N. J. 


a A O E O O E AE E E EEE e 
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À Everyone Inferesfed y 


in RADIO 
Should Wrife fot’ 


OUR NEW 96-PAGE CATALOG 


The finest and most complete radio value book 

published is yours free. A post card brings you 
your copy—send for it Now—TODAY! When you buy 

from WRS, you save the jobbers’ and retailers’ double profit! 

In addition, it is ‘‘chockful"’ of interesting data every fan wants to know: 
Trouble Shooting Chart, Revised and Complete List of Broadcasting Stations, 

Log Chart, etc. ALL MERCHANDISE GUARANTEED. You MUST be satisfied 


or your money will be refunded. 24 hours service—orders shipped on same day received! 


Announcing Immediate Delivery 
Laurence Cockaday's 


LC-26 


Broadcast Receiver 


Complete Parts for the NEW 


(CHammarlund 


POSTAGE FREE 
with all orders over $5.00 


YOUR 
SATISFACTION 
INSURANCE 


Our MONEY-BACK Guarantee is your 
absolute insurance of thorough satisfac- 
tion. Your money is stil YOUR MONEY 
until you are thoroughly satisfied. Money 
refunded without question or quibble 


RECEIVER 


ENDORSED BY TEN 
LEADING ENGINEERS 


The ONE non-radiating receiver with 
sensitivity of the superheterodyne. Ra- 
zor blade selectivity even in crowded 
areas. Tuning reduced to the simplic- 
ity of two major controls. Automatic 
filament control, superb tone plus the 
entire elimination of distortion. 


The parts listed below are exactly as specified by the 


Parts Used by Mr. Cockaday in COMPLETE KITS 
Building His Laboratory Set R AY T H E O N 


1 General Radio Variometer, type 269, equipped 
with rheostat knob PLATE SUPPLY UNIT 


1 General Radio Rheostat, type 214-a, 7 ohms, IMMEDIATE originators of this circuit 
equipped with rheostat knob DELIVERY 2 Rauland Lyric Transformers 
1 Precision Octaform coil set : 1 Hammariund Midget Condenser 
1 Amsco special double unit condenser No. 1814 Complete information in oyr new 2 paar .0006 mfd. Straight Line frequency Con- 
each section .0003 mfd. catalog. Write for it today l See Harmeartond Roberts Coil 
1 Micamold fixed condenser, .00015 mfd. Aiden paspor De Luze'’ Sockets 
Mi 5 ` or, . 5 3 den DeLuxe Sockets 
: aetiamord Peet soupon, Resa mago TAE i N E W 1 Alden K-3843 13-inch Dial 
aven resisto-couplers (n ype : } 4 Amperites No. 1-A 


corporated 1 mfd. condenser concealed in 


base) SILVER 
Amertran DeLuxe transformer, first stage MARSHALL 


Bradleyleak \{ to 10 meg. 
Bradleyunits 4% megohm ° 

Bradleyunit 14 megohm 6 Tube Receiver 
Amperites No. la 


Amperite No. 112 
Benjamin standard ‘‘Cle-ra-tone” sockets 


5 Pra. Union Phone tip jacks 

1 Carter 25 ohm ‘““‘Imp’’ Rheostat 

i Carter Single circuit No. 101 *‘Hold-tite’’ Jack 

1 Carter “*Imp’’ Battery Switch 

1 Dubilier Type 640-G .00026 mfd, Grid Condenser 
1 Dubilier Type 640 .002 mfd. Fixed Condenser 

1 Dubilier Type 640 .006 mfd. Condenser 

1 Durham Resistor 

1 Hammarlund-Roberts Foundation Unit 


WRITE FOR CATALOG FOR 


Featured in our newest guide-book. 
A postal brings you a copy. No ob- 


Carter single-circuit jack, No. 101 ligation. 

Eby binding posts. COMPLETE PARTS 

Fynur vernier control knob and dial tan the 

l'ate a anaana a panel, 8 x 22 inches = 
asenpoar( 

Small brass brackets McLau ghlin 

Antenna connection block, 1 x 2 inches Si | C 

Battery connection block, 1 x 9 inches ingie ontrol 


Large brass brackets 

Box of assorted screws, consisting of screws, Superheterodyne 
lugs, nuts, ete. All 

Feet brasa wire ~ 

Feet of tubing 

Set of Porputar Rapto reprints 


WRITE FOR SPECIAL KIT PRICE WE SPECIALIZE 


parts exactly as specified by 
Mr McLaughlin. In our new 
catalog—prices, details, etc. 


~ oS pet BD et es et ee 0 GO CO t 


SPECIAL CIRCULAR In EVERY circuit approved by the tech- 
: 3 - nical engineers of RADIO BROADCAST. 
Containing full information about this Mr. Cockaday and other leading radio 
set with special price offer, etc., sent sathorities. A eagar = Byport, Cockacay 
> litradyne, Superdyne, Pressley 

FREE ON REQUEST Mites Sr ne 


A copy of our radio Guide Book and Catalog should be in every fan's DO 
library. It's chockful of interesting data and hundreds of exceptional N 
radio values. A postal brings it. Be sure to address Room 102 IT 


Manufacturers and Wholesale Distributors of Radio Apparatus 
Be sure to address ROOM 102 


6 CHURCH STREET - - - NEW YORK CITY 
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"fo, le THAT SUR 


a BIS 
j TS 4 FTIEVTHASIRIAL NUMBER | 


Transformers and Chokes 
Share in Big Demand 


for New B-Eliminators 


| 


Are you one of those radio lovers who have 
waited patiently for a perfected B-Eliminator? 
Because the new type Filament and Non-Fila- 
ment Tubes have definitely answered the prob- 
lem. With these tubes you can build a perfected 
B-Eliminator that improves your radio enjoy- 
ment more than you have thought possible. 


ot neon wante: tO Aye Aa apesetiens bern Dongan Transform- 
If SOKOS wants to sell you something too ers and Chokes are 
chen. hesttate important parts in 
If someone wants to sell you a radio tube— with the construction of 
an unlimited guarantee, and without means of these remarkable new 
identification testlale B-Eliminators. 
SUPERTRON is reasonably guarant FY h ach 
tube serial nur bered identified b a guarantee 
certificate, for your protection—tor your satis- 
faction Ty 
Buy Safe—Buy Supertrons TAi Transformers 
Avoid Cut Price Stores 509 Full wave For Raytheon Tubes _ z 
537 Full wave or R.C.A. C 213 ubes 
DISTRIBUTORS 537 Full wave For Cunningham C X 313 Tubes 
Ce te Radio ora Cte neers Chines $a.00 538 Half wave For R.C.A. U X 216-B Tubes 
Yahr & Lange. era : teases 2 538 Half wave For Cunningham C X 316-B Tubes 
e Roycraft Co............ nneapolls 
Hippee-States Auto Sup... ..Des Moines List $7. 00 
Sorron Lamp Co.......... Des Moines 
Orr Bros............--265: Cedar Rapids are 
Radio. Dealers Sup. Co... ..San Francisco 
Franklin Electric Supply Co. Philadelphia Chokes 
Keystone Radio Dist. Co... . Philadelphia 
Swanson Electric Co.......... Evansville Type 
M. H. Johnson Electric Co........ Utica o. 
Hinsdill Electric Co............... Troy 514 .......20 henry 
froane one ©. era i pumao 506 ....... 30 henry 
amburg Bros............... urg h 
Radio Shoes lora: kia E N Denver 539 ....... 50 henry 
eynolds Radio Co............. nver 
Burr-Fowler..................: Syracuse $5 00 
Ed. J. Goets Da re Cincinnati List ` 
merican Radio upply Cineinna 
Elgin Radio Corp re vigi gës Voltmeters 
rta Radio Co....... verta, Canada 
Imperial Radio Co. . Sault Ste. Marie, Can. that are Accurate 
F. a g Rt ENa o atela Montreal, Can. 
Turner Lippee............ Newark, N. J. : 
Rerbrick- awrence Pee Nashville You must have a voit- 
anner Accessories Co......... St. Lou 
Witte Hardware Co............ St. Louis keer : a gers rate 3 
J. W. Jenkins Sons Music Co. Kansas City Be RA; ry an 
E. S. Cowis Electric Co....... Kansas City tu tage up to par— 
Specialty Serv’ce.............. Brooklyn which means consistently 
. J. Seedman ................ Brooklyn reception. Dongan 
H. Brownlow........... Springfield, Mo. oltmeters are really ac- 
Hilliman’s Inc............. Augusta, Me. curate. 
Branch Offices 
ATDANTA a ete whee ties Georgia Soba ee Bank piae, I 
AR EN ere re ea PE ele aes ‘ommerce nstructions on building 
PHILADELPHIA...............-2-55. 353 No. 4th St. 
CHICAGO. o2 i cccardeanas tees 53 W. Jackson Blvd. your Tees B-Eliminator 
PITTSBURGH........-..+.+-- Federal Reserve Bidg. TYPE N SCE Iree. <00. "Peque 
DETROIT o- cipees st.ncay Ber cons 714 Lafayette Bldg. Dongan quality radio 
MINNEAPOLIS. ........ cc cceeeeee: 229 So. 4th St. 0-7 Volts $1.75 roducts at most dealers. 
ENCE CITY osen 8 bh a aon 3955 paras ae 0-50 Volts $1.75 Maney orders filled 
BUFFALO. 222... 1L LILI! 293 South Elmwood 0-100 Volts $2.00 promptly. 
BA, RED arise idl XR farses E see eh ase ae ce PETE ot 
a OUN E AEn kak 125 Securities 
LOS ANGELES KEARE ERE 3268 Glendale Blv Set Manufacturers 
TOLEDO. LL I FEE Sinmi Forest Ave: Dongan Audio Transformers are the accepted standard 
ST. LOUIS... sgossaasesass coe. 1627 Chemical Bldg. among Set Manufacturers. For quality products and 
a fair price you cannot equal Dongan Audio Transformers. 
SUPERTRON MFG. CO., Inc. Quotations on request. 


HOBOKEN, NEW JERSEY 


Export Department 220 Broadway, N. Y. C. DONGAN ELECTRIC MANUFACTURING CO. 
SUPERTRON 2983 Franklin St. Detroit, Mich. 


“Transformers of Merit for 15 years” 
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Volumes of praise for the Tone Quality 
The fully balanced unit 


The R. F I. Speaker 


ASK Licensed under the Lecktofone patents Price 
YOUR 
DEALER $22.50 
Radio Foundation, Inc. 


25 WEST BROADWAY NEW YORK, N. Y. 
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ANYONE CAN BUILD A SET WITH 


SIMPLIF IED BLUEPRINTS 


AY n AURENCE M. COCKADAY has personally supervised the preparation of 
a4 [RAS Simplified Blueprints of eight of PopuLar Rapio’s most popular circuits. 
Each set consists of at least three separate Actual Size Blueprints; first a Panel 
Pattern; second, an Instrument Layout; and third, a Picture Wiring Diagram 
all simplified in the fullest sense of the word because 


The Panel Pattern can be laid on the panel and all holes drilled as 
indicated. No scaling to do and so accurate there is no danger of 
ruining the panel thfough faulty calculation. 


The Instrument Layout placed on the sub-base permits you to 
indicate by pinpricks the exact location of every screw. 

The Picture Wiring Diagram gives every instrument in exact size 
and position with every wire clearly indicated from one contact to 


the other. 


With no knowledge of radio symbols you can assemble 


every part and complete your wiring with no chance of error. 


Priced at $1.00 per Set of Three Prints 


Set No. 4—‘“Cockaday Four-Circuit Tuner with 
- Resistance-Coupled Amplifier” (five tubes, dis- 
tortionless, two dials, automatic vacuum tube 
control, as described in the October, 1924, issue of 
PoruLar Raptio). 

Set No. 6—“The Cockaday 8-tube Super-hetero- 
dyne Reflex Receiver” (eight tubes, two tuning dials, 
loop, non-radiating, distortionless, as described 
in January, 1925, issue of Poputar Rapio). 

Set No. 7—“The Craig 4-Tube Reflex Receiver with 
the New Sodion Detector” (four tubes, two tuning 
dials, short antenna, non-radiating as described 
in February, 1925, issue of PopuLtar Rapio). 
Set No. 9 — “Portable Town and Country Re- 
ceiver? (six tubes, three stages of transformer 
coupled, radio-frequency amplification, loop an- 


tenna, tuned by variable condenser as described 
in May, 1925, issue of PopuLar Rapio.) 


Set No. 11—‘“5-Tube Tuned Radio-Frequency 
Receiver with Simplified Control”? (as described 
in August, 1925, issue of Poputar RaDio). 

Set No. 12—“‘8-Tube Superheterodyne with Single 
Control” (eight tubes, two straightline variable 
condensers, as described in October, 1925, issue 
of Poputar Rapto). 

Set No. 183—‘ Ratheon Plate Supply Unit’ (a 
really dependable method for obtaining a “B” 
source of supply as described in November, 
1925, issue of PopuLtar Rapio). 

Set No, 14—“The LC-26 Broadcast Receirer” (as 
described in December, 1925, issue of POPULAR 
Rapio). 


Full constructional and parts details for these Receiving Ssts will be found in the issue of POPULAR 
RADIO indicated. Back issues of POPULAR RADIO will be furnished at the rate of 35c a copy 


627 West 43d Street Dept. 124 New York City 
[ POPULAR RADIO, Inc., Dept. 124 

| 627 West 43d St., New York City Ditës tra eea eas ae a a ee eee es i 

J Enclosed is my remittance of $... 0......., for which kindly send me Blueprint Set (s) | DEALERS 


t consisting of Panel Pattern, Instrument Lavont and Wiring Diagram as checked below: 


. O Set Number 9 


O Set Number 4 


l è 
i O Set Number § ` C Set Number 11 | Write for terms 
0 Set Number 7 O Set umber 1 

' tj Set No. 13 l on these fast sell- 
l O Set No. 14 4 ing Blueprints. 
INET se ec As ales: ee hg boots Pre go yas ww EAE aE Nk a al eS Stace OR aes l An attractive Dis- 

Addres ee eR E EE E EE EEE E E EEEE T EE E N Rite E E E AE l play Chart free 
e IE AEE EEE E A E A E State e a we a ENER : 
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DDA A 
pi Eg P ° 
f 
=i 60) arial di J 
Ce 7 - e f \ r 
Made unde on ogan ET nt No. 1,014,002 
Pein h Fis 
Frequency Condensers 
The newest development in Radio is Straight 
Line Frequency Condensers for better reception 
and more accurate tuning. 
Your customers are interested in selectivity 
and the new U.S. Tool Straight Line Frequency 
Condensers give the highest degree of selectiv- 
ity yet achieved. 
Made by the largest makers of quality 
condensers with whom the manu- 
facture of fine condensers is 
i an art. j 
Write for attractive D 
Dealer Proposition. j i) 2 
U. S. TOOL COMPANY SA 
AMPERE, N. J. M tn. 4:7 
ece I. Y A 
Sw ~ if 
Mmi iilh ee, | 
i Mmea 
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Y 


DMY E a Oe 


ever before used in DIALS 7 


The Mechanical Principle in 
GEE-HAw 


Ratio 100 ł1 No Backlash, 


GEE“ HAW 


Micrometer 


uning DIAL 


The true value of these DIALS 
oiscHow fo any set 1s\"/ndescribable 
koat GEE-HAW DIALS are the THAT” _ 
Pree ee which makes Sef, dill: 
Supreme Master function J OO% fl D 
Jor Sharp Tuning See Demonstration 7 
If the use of the GEE HAW DIAL does not materially improve the selectivity of any radio 
set on which it is installed, it may be returned to us (accompanied by bill of sale from 


dealer) and purchase price refunded without question or argument, Does any other 
manufacturer of dials dare duplicate this offer? Price $3.00. 


Y OTTO R.GISCHOW @... 1234} 313 St 


I MMMM MMT mmm 


©) 


\ i 
\ 
\ 
y 


QRTRRPURTRRR TRAD TTRPT CLARA ANAT ANRRDTCRRAR ATR RAO UTR UOROSRNTOSOSEORESIT, 


Se, a ae 


WITH 


POPULAR RADIO 7 


Kendall Banning, Editor, and Laurence M. Cockaday, 
Technical Editor of POPULAR Rapto, have compiled a book 
that will prove to any one that he can build a set which will 
give distance, selectivity and tone Loe, ae at the same 


time a very definite basic knowledge of 
BUILD YOUR OWN SET AND SAVE MONEY 


$4.75 RADIO MANUAL FREE 


In "How to Build Your Radio Receiver,” you will find 
A loud spe. ake r of complete specifications, constructional diagrams, photographs 
surprising m usic al and instructions for building all of the following sets: 
; A $5 Crystal Set 
q uality and y ol- The Haynes Single-Tube Receiver 
- A Two-Stage Pg A Amplifier 
ume. In a class The Cockaday 4-Circuit Tuner 
: A A &Tube Tuned Radio-frequency Receiver 
wit h t h e h lg h The “Improved” Cockaday 4-Circuit Tuner 
i The Regenerative Super-Heterodyne Receiver 
priced speakers. ADVISORY SERVICE ALSO FREE 
S =; r _ PoruLtaR Rapio maintains a big modern laboratory with a 
Ar tisti pa : Ily d : trained staff of investigators under the agm mar supervision 
signed. Swan neck of Mr. Cockaday. his Laboratory always available 
z through our Technical Service Bureau to answer, free of charge, 
ty pe. Adjust: ible by personal letter any problems you encounter which are not 
answered in either the “‘Handboo or the magazine. 
unit w he re volu me In Porputar RADIO each month you will find the very latest 
] |] news of the radio field as well as helpful s tions and in- 
and tone are at a structive and entertaining articles on radio allied scientific 
times under con- i iis 
| i SPECIAL BOOK OFFER 
trol. You can secure a copy of “How to Build Your Radio Re- 
ceiver" FREE, and have all the privileges of the Technical 
Service Bareny WIO gotica . if you will <= 
° remittance o 3.00 in full pay ment Iz mon subscrip 
Send no money, just pay the postman. for POPULAR Rapio, (Or as an alternative, you may have the 
book and privileges of the Technical Service Bureau with 


PopuLar Rapro for 7 months only—for $2.00. A two dollar 
R I >g bill will do.) 
Remember you take no chance—we will refund your money 


in full if you are not more than satisfied. 


SUPPLY HOUSE, INC. POPULAR RADIO 
5505 4th Ave., Dept. 44, Brooklyn, N. Y. 627 West 43d Street =E ENA ee ty 


ef? 
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Price 


| *65" 


without 
equipment 


Equipped to use 


New McCullough AC Tubes 
Gives Highest Efficiency 
No A (wet) Batteries Required 


PATHE PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVENUE Dept. P49 BROOKLYN, N. Y. 


=a er a 
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The Christmas Gift Supreme 


There is an appropriate magazine for 
every friend on your Christmas list 


POPULAR RADIO cig 45-0 


Additional one year gift subscriptions only $2.50 


Matt any selection you wish 
from the following list, to be 
sent to different addresses if desired. 
Remit only the amount shown in the 
right-hand column, if more than ons 


*Judge *Cosmopolitan Film Fun magazine is ordered. All quotaticns 
*Popular Radio ee eee ep 7 udge cover twelve issues to the year unless 
opular Radio Popular Radio . a : 
$81 00 Reg. $5. 50 | 59.00 Reg $10 00 otherwise specified. Popcurar Rapio 
vib tretp o For l B: 7.35 | may be added to any combination oi 
eee ey y y 


right-hand figures at $2.50 for each 
yearly subscription. 


Pictorial Review , * Judge z 
Modern Priscilla McCall's *Film Fun American Magasine.......... reg.$2.50 for $250 
Popular Radio Atlantic Monthly..........-. 4.00 48 
Vata iets 
Popular Radio $4.00 Reg “Wit of the World Baseball Magazine. ........- “200 “ 13 
$6.50 Reg. $5 10 FOr. fone cede $3.50 $10.00 Reg. Century Magazine........... “ 500 “ 4% 
FOP e344 iss a ° F ° A a Heed (52 issues)... p a z i 
Collier's Weekly (52 issues). . 00 
, *American Magazine Cosmopolitan Magazine 
Toda O STRE Woman's Home D ieee International). eee a a 7 
ineat.. eee cee eens ”* 24 
Popular Radio Popular Radio ; $4.00 Desikner Sere a 10 g 18 
$4.50 Reg. 3 z : “tude (Music Magazine). .... “ 2.00 
Pee ees. $3.75 iy Reg. $5.75 A eessseenes i Field and Stream............ “ 250 * = 
PEPR cee iim Fun.................. “ 2.00 
* Combinations starred (°) must go to one address. ne anon (oe) a: ù a E 7 
i ; ; ; , Good Housekeeping. ........ “ 300 “ 3.00 
The most expensive gift you might select will be no more appreciated than Harper's Bazar. ...........5 “410 “ 600 
a relatively inexpensive subscription for a good magazine. And the maga- Harper's Magazine.......... “ 4.00 “ 350 
zine by its arrival at regular intervals will keep the holly green throughout House and Garden. ......... 4 350 a 35 
the year and serve as a constant reminder of your friendly thought. pen Ra a ae a x ae im ia 
Check off now a list of your friends who are interested in radio. You can *Ladies’ Home Journal ral....... “ 100% 19 
readily picture their delight on learning that PopULaR Rapio is to be sent McCall's Mazazine........+. > 1.00 = 10 
to them for a year as your gift. Just dot down their names and addresses Poan T eae saan i a . i 
now for a starter. The cost is only $2.50 each on this Christmas Special and pe os Te 109 8 
, , People’s Home Journal. ...... 1.00 30 
you couldn't possibly please them more. . Pietorial Review... . e.e... “~ 150" 15 
For each of your other friends there is an appropriate magazine that you Aei une Moki. = Set a gr 
can select from the many listed. Just complete your list and note the sur- Q.3.T. IRE, AEO R ae “u aw“ 135 
prisingly low cost at which you have remembered all of your friends. Radio. O CU OU OU“ 2339" 20 
Radio Broadcast. ........... “ 440 “ 350 
CHRISTMAS GREETING CARDS Radio Dixest (32 issues)... “ 5.00 * 450 
A handsome Greeting Card will be mailed to reach each gift subscriber on Radio News... 0.6.0... eee “ 250% 23 
Christmas morning, stating that the magazine you order is being sent for a Radio World (52 issuea) . “ 6.00 © 546 
year as your gift. Review of Reviews. wee. 40 3.00 
*Saturday Evening Post...... “ 2.00 % 2.00 
Merely fill out the handy coupon below, attach it to a list giving the name, Science and Invention. ...... “ 250)" 28 
address and magazine you wish each to receive (your own subscriptions, too), Serounland. saaa aaaea i 3 a 2.00 
and we will take care of all details promptly. Please don't delay, as orders sat Stories (24 anaes er “ = 
placed now are assured of early attention. Sra R EORR “ 250 = 2.00 
This offer not good after December 31, 1925. Theatre Magazine. ........+. “ 4.00 © 375 
Today's Housewife.......... “ W“ 50 
Vogue (24 issues)... 0.0.00. . “ 5.00 % 458 
POPULAR RADIO Vaugien T Sm L Om 
: Woman's Home Companion . oe 15) a 1.50 
627 West 43d Street, New York City, N. Y. W oraora a and Okk 4.00“ 350 
ee SSe ess S36 SSeS a SSS SSS eeseeees= American ey NEA eed reg. ue gp 
American Girl... 1... 2008, * 1.50 “ 
f Poputar Ranio, Dept. 122, Date... haeexadas 1925 Boys’ Liles occa ee eases oo. © 200 “% 17 
l 627 West 43d Street, Boys’ World (52 issues)... .. 40 
į New York City, N. Y. Ory FG) Br] (ena ee Orne a 3.00 “ 250 
B Enclosed ittance of $........ i t in full for th Every Child's Magazine . a oe D 
a Fu ARE a hn the attached list. R tind that a Geane Card Every Girl's (10 issues) e.e. ou 1.00 7 5 
a reaches each on Christmas morning announcing the magazine as my E veryland (10 issus) 1.50 140 
i gift for the coming year. Girls’ Companion (52 oae £0 
John Martin’s Book. ae 400 “ 350 
E e e EE I neste eae ete Junior Home Magazine. ..... a 2a g a 
- re ee ee ae ee ee ey eeesecere Hinder gar ven Primary (5 issues) © a aie 7 aa 
> aittle Folks............ 0c 208 00 
B Street and Number re 2) ee a i ee St. Nicholas. . . ot od oll airs Lente Å“ 4.00 a 3.50 
B City raene ee dai i a State Xong pee Weekly (52 Æ 
b Uf not NEW b eine see ee TD LE e E eee se oe mpeeseeeeseeoges issucs ca ees 62 Sete Mee ee neg a see ü 
| the pane of the e ENA F ate SE Youth's Companion (52 issues) “ 200 2.00 
i f These magazines do not club but may be 
{ Prices for Canada and foreign countries will be quoted on request. added to any combination at the price shown. 


a a a ee ee S E 
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABCR A1ORY 


The Best in Radio Equipment 


erfect / 
recision 


Radio technicians and engineers as well as seasoned amateurs know that 
“General Instrument” is satisfied with nothing short of perfect precision. 
For example: The General Instrument laboratories developed the 
eccentric type straight line frequency condenser at great expense—only 
TO ABANDON IT! l 

Try to rotate an eccentric type straight line frequency condenser and 
note the effect on the bearing and then you will realize why ‘‘General 
Instrument” discontinued the eccentric type and created the CON- 
CENTRIC straight line frequency condenser. 

CONCENTRIC straight line variable condensers represent the latest 
development in condenser engineering. Observe the even distribution 


of weight of the rotor plate. 
“General Instrument” thinks more of its reputation than 


the cost involved in creating a perfect instrument 
Hence—the CONCENTRIC straight line frequency 


condenser. 


Concentric Straight 
Line Frequency 


Condenser 


(Pyrex Insulated) 


The perfect instrument cre- 
ated by General Instrument. 


Vy, 
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TYPE 80 
STATOR Type 80. 


fA 7 \ TYPE 40 
~ . , w f e e e 
Te oo 1 yy The inimitable 
= ae Lheostat 
~ AE Built only by General Instrument, this rheostat 
TYPE 80 can NOT be imitated. To get it, you must 
make sure of the name “General Instrument.” 
Patented 


OBTAINABLE AT BETTER CLASS RADIO DEPARTMENTS 


ment Corporation 


Manufacturers of Laboratory Equipment 
New York City 


423 Broome Street 
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SIMPLIFIED BLUEPRINTS’ 


F IREE | 


a4 


You can have your choice of any one of six Poputar RaDio | 
Simplified Blueprints with your new or renewal subscription for | 
PoputaR Rapio, accompanied by remittance of $3.00. These 

Blueprints will make it possible for you to build a tested and 


approved set, while Poputar Rapro for 12 months will keep you 
in touch with the progress being made in radio. 


You, as a reader of Poputar Rano, know the many entertaining, ! 
interesting and instructive articles that are published each month. 


Every issue some new item is sure to attract your attention. 


We 


promise that throughout the coming months PopuLar RaDio 
will hold more and more of interest for Radio Fans. 


Ease, Economy and Accuracy in Construction 


Simplified Blueprints were prepared under the per- 
sonal supervision of Laurence M. Cockaday. They 
make it possible for anyone, without previous 
knowledge of radio, to construct a highly efficient 
radio receiver. Each set of Blueprints consists of 
at least 3 prints as follows: 


Panel Pattern 


This Blueprint is the EXACT size of the actual set. 
So accurate that you need merely lay it on your 
panel and drill as indicated. You can readily appre- 
ciate the convenience of this Blueprint. No sealing 
or measuring to do, no danger of ruining the panel 
through faulty calculation. 


Instrument Layout 


Here again you have an actual size print of cach in- 
strument and binding post and its exact location 
both on the panel and within the cabinet. Even 
the cabinet structure is clearly shown. 
Wiring Diagram 

The unusual feature of this Blueprint is that it is 
an actual size picture diagrain of the finished set. 
Each instrument and other parts appear in exact 
size and the wires are so clearly traced from one 
contact to another that you can connect. all terminals 
accurately without even knowing how to read a 
hook-up diagram. 

Full constructional and parts details for 

these Receiving Sets will be found in the 

issue of POPULAR RADIO indicated. 

Back issues of POPULAR RADIO will be 

furnished at the rate of 35c a copy. 


POPULAR RADIO 


Department 129 


627 West 43d Street, - New York 


There Are Simplified Blueprints for 
the Following Sets: 

Set No. 4—‘Cockaday Four-Cireuit Tuner with Residazsr- | 
Coupled Amplifier” (five tubes, distortionless. two dia. 
automatic vacuum tube control, as described in the October. 
1924, issuc of Popuutar Rapio). 
Set No. 6—"The Cockaday S8-tube Superheterodyne Reie 
Receiver” (eight tubes, two tuning dials, (sop, non-radiatine. 
dist ortionless, as described in January, 1925, issue of Portian 
Rapio). 
Set No. 7—"The Craig §-Tube Reflez Receiver with the Nee 
Sodion Detector” (four tubes, two tuning dials, short antenna, 
non-radiating as described in February, 1925, issue of 
PoruLar Rapro). 
Sct No. 9—" Portable Town and Country Receiver” (six tubes. 
three stages of transformer coupled, radio-frequency anpi- 
fication, loop antenna, tuned by variable condenser as de 
scribed in May, 1925, issue of Porutar RaDio.) 
Set No. 11—“5-Tube Tuned Radio-Frequency Receirer eth 
Simplified Control’ (as described in August, 1025, isur of 
PopuLarR RaDio). 
Set No. 12—"8-Tube Superheterodyne with Single Contr’ 
(eight tubes, two straightline variable condensers, as de- 
scribed in October, 1925, issue of PopuLaR Rapi0). 
Set No. 13—" Raytheon Plate Supply Unit” (a really depe- 
able method for obtaining a “Bh source of supply as de 
scribed in November, 1925, issue of PoputasB RaDio). 
Set No. 14—"The LC-26 Broadcast Receicer” (as describel 
in December, 1925, issue of PoputaR Rapio). 


Use coupon below; indicate which set of 
Blueprints you want. 


pk... |! 
P 


POPULAR RADIO, Dept. 129 
627 West 43rd Street, New York City 


Enclosed is my remittance of $........ in full payment for | 
subscription, with Blueprints as checked below, FREE. 


O Set Number 4 O Set Number 11 | 
O Set Number 6 O Set Number 12 

O Set Number 7 O Set Number 13 | 
O Set Number 9 O Set Number 14 | 


RS SS Sa EI I I EE 
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Speaking from Experience 
The marked superiorities of tonal qualities in the Holtzer-Cabot 
Radio Loud Speaker are distinctly traceable to our fifty years 
specialization in the manufacture of fine electrical apparatus. 
By comparison let your own ear be the judge, let your eye rest 
on the beauty of line, and let your judgment decide the security 
that this half century of stability lends to your purchase. 
Ask your dealer to demonstrate a Holtzer-Cabot Speaker before 
making a choice of 


any kind. 
l 
Loud Speaker For Fifty Years 
00 Manufacturers 
$ 1 es of Quality 
Adjustable Electrical 
Control Apiri 
C 
The Holtzer-Cabot 


Electric Co. 


125 Amory Street 


Boston, Mass. 
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Only Two of Several 
“Ideal” Radio Consoles 


ICTURED in this advertisement are only two of the 

several styles of radio consoles, cabinets and battery 
tables shown in the 1925-1926 “Ideal” catalog, which is 
now ready for distribution. 


Ideal Radio Furniture is distinguished by graceful and har- 
monious design, 
clean-cut and well 
finished cabinet work 
and absence of overe 
ornamentation. Im- 
proved and greatly 
enlarged manufac- 
turing facilities per- 
mit us to show one of 
the most varied selec- 
tions of radio furni- 
ture now offered by 
any manufacturer. 
Remember we ial- 
ize in the manufacture 
of radio furniture only. 


We do not make re- 
ceiving sets. 


iz 
Ideal Radio Cabinet Co. Write for Catalog 


(not Inc.) ite = 
281 Vermont St. Blue Island, Ill. if intereste 


Sali SAVE 201507 
MONEY || ise ee 


for this Folding The Barawik Company, mail-order 
pioneers in the merchandising af 


Le standard radio sets, parts and kita, 

LOOP offers you this season greater radio 
bargains than ever before. No matter 

what part, set or kit you want, we 


í either have it or can get it for you at 
Just Your Name cither have it or can get It for you ae 
and Add ress. stocks contain the greatest assortment 


of radio supplies ever gathered to- 
gether by one organization. Be sure 


R OOP ANTENNA to get our free catalog and guide 

WERNE L — you spend — cent. It 
: will me money r oc 

For use with any Type of Loop Receiver. Variable an money in your pocket. 

Inductance without the use of “Tape.” Adjustable to a Shows thousands of bargains for anyone interested In 

fine degree of Clearness. radio, from complete sets to the smallest parts. Set 

A superior loop that does away with outdoor aerials and bullders, fans, beginners and those about to get a radio 


permits clearer reception. Can be folded or extended for set for the first time, will fnd the Barawik Guide a gold- 


instan j ai ; tool mine of information. Just send us your name and 
use in an instant without the aid of any address (also please include names of other radio fans) 


*APPROVED BY POPULAR RADIO LABORATORY* and we will send free copy at once. 
New York Evening World says: 


“After carefully testing this new device The N.Y. Evening 
World Radio Labotatorv exclusively presents it to enthus- 


Here are a few sample bargains from the 
Barawick Catalog: 


fasts owning and operating loop receivers as an improvement Guaranteed 201A type Tubes 15 
ore ay BEND FOR IT AT OUR EXPENSE Guaranteed 45v, large B batteries. s 5 
` O lete parts for Remier- u Super : 
Send us your AaS and address and we will send a loop complete parte for hase 6 te 3 Se 
at our Expense. Pay Postman $14.00 and if not satisfied 50 
we will return your money. comprare parts or eee ane Sw ee ine’ 0s 3 
‘complete parts for Browing-Drake circult........d2. 
ible Pas ol cathe re aaa EFFICIENT ‘omplete parts for McLaughlin 8-tube Super..... 82.50 
y those who know the ` Order direct from this ad or get a free copy of our com- 
Radic peeaueney, WETE LRE Mee H plete catalog of everything in radio. 
udio Frequency.............- 
Booklet of circuit diagrams free on request. 
THE BAR AWIK COMPANY 


WERNER RADIO MANUFACTURING CO. 
204-206 NINTH STREET 
BROOKLYN, N. Y. 


103-105 S. Canal St., Chicago, Ill. 
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UNIVERSAL PLIO-6 


The Only Set That Tunes All Wave Lengths Within Distance Range 


35 to 3600 METERS 


SAR Melbourne 480-—WGY 109—2FL Sydney 770—WKAQ San Juan 360—2BL Sydney 350—PCFF Amsterdami 2000 
Kerach!— Donkey KOR — VOY 1560 SW Tama M DL NSE Hisoream, 1050 WLW KDKA 64 
IKYW—5NO New Castle 400 | 


Mexico City 510—-2FC paney 1100—KFI—PAS Amsterdam 1050—Vienna—Colombo—WWJ—WCX 


WOC—CYL 

Lakehurst 80—ICE Rome 470—5PY outh 330—Voxhaue 430 — CNRC Calgary 440 — Madras — Stuttgart 437. 
BAV Brussels 1100—6FL Sheffield 303—-WGY 38—PCCG Hague 1050—Otchiski—KGW—CFAC 43 C Or 
tawa—EBX eae 2500—PCMM Ymuiden 1050—SBR Brussels 262—KHJ—LOX Palermo 375—OXE 
Lyngby 2400—KOA—2SB Sydney—OKP Kbely 1!150—2BE Belfast 435—KGO—YN Lyons 470—I Nice 360—FL 
Eiffel Tower 2600—PTT Paris 450—5XX Chelmsford 1600—LOZ Monte Grande 425—2LS Leeds 346—5MA Ade- 
laide 850—2LO London 365—PWX Havana 400—RAS Viadivostok—-WMBF—CJCM Mont Joli—LOR Buenos Aires 
400—LP Berlin 2370—VTR Rangoon 


i aa 6VL Live 2 

6BM Bourne- 

mouth 385 ee ener 

as KDKA 64 
POZ Berlin, 

m 2800 


2ZY Manches- 


2EH Edinburgh 
ter 375 25 


3 


HB2 Lausanne SIT Birming. 
850 ham 475 

JJC Funabashi Munich 485 
JSB Chemulpo Leipzig 452 
3FL Mel- 2BD Aberdeen 
bourne 400 495 


THE NEW UNIVERSAL PLIO-6 
Siz tube, .2 Non-Regenerative Tuned Radio Frequency Amplification, Detector and 3 Stages Distortionless Radio 
Amplification. Receiving range from 1,000 to 12,000 miles depending upon location, station transmitting, wave-length: 
and other variable factors 


FULL DETAILS NOW AVAILABLE FROM MANUFACTURERS 


GOLDEN-LEUTZ ino. 


476 BROADWAY 7+: NEW YORK CITY 
Waselacteted under Hogan Patent 1,014,002 - Other Patents Pending’ CABLES “EXPERINFO* NEW YORE 
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Approved, Endorsed, Recommended! 
THe CARBORUNDUM DETECTOR 


Eminent radio engineers, tadio authorities 
and writers have given unstinted praise to 
the Carborundum Detector for reflex and. 
crystal sets. ° 


~The Carborundum Detector has earned their 
compliments because: ' 


It ts the one detector made with a Corborundam specially de- 
veloped for radio purposes. 


This detector is fixed permanent — No cat’s whisker nuisance. 


It sharpens the tuning, increases volume and selectivity, 
brings in true, clear tones. 


It ts highly sensitive yet rugged. It won *t burn out. 
The Carborundum Detector is guaranteed. 


< 


THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N. Y. 


If you are the type of dealer who hustles 
after business, who isn’t content to wait 
for trade to come in but who takes sets 
out to demonstrate, can talk and sell 
quality merchandise, and knows Radio 
values, we have a big proposition for you. 


Are you that dealer ? 
50% DISCOUNT TO DEALERS 


Loud A/p CAKEP 
MATCHLESS REPRODUCTION 


We manufacture a complete line of high pe With the Price 
reeeivers and sell to dealers at 50% discount. Mocking Bird Unit and 
authorized distributors for more than 225 Nationally Your Phonograph $5.00 


advertised lines. 

For complete enjoyment of all that is best in radio. for purity of 

tone and plenty of volume on distant stations, be sure your set 

reproduces through a Morrison Unit—a standard fdr four years. 

Attach the Mocking Bird Unit to the tone arm of your phono- 
graph (fits all popular makes) and you have the finest 

means of reproducing radio reception. 


Mocking Bird Cabinet $30, Desiors 


Write today for amasing offers, 
new 112-page catalog and regular 
monthly catalogs quoting below- 
the-market paces on latest mer- 
chandise—all free. Everything 
in Radio for less. Just fill in 
coupon, pin to vous letter head 
and mail today, W. 


AMERICAN RADIO, MEG co. 
1416-18 McGee Street, Dept. P., Kansas City, Mo. 


z u o a E å E åD m åE áB www Ww í 
l AMERICAN RADIO MFG. CO., 1416-18 McGee Ste | 
i Dept. P, Kansas City, Mo.. a 
Gentlemen: Man me your new 112-page catalog. Also The Mocking Bird Cabinet is the 
peer of all loud speakers. You 
I put me on list for regular m y maliings, b will be proud of your Mocking Bird—not only its perfarmance 
but the artistry of its a and 
E  Nimë oe ae aa a a i e 8 If you dealer cannot su you send money order or ebeck to 
factory. If you reler ‘we will ship C.O.D. Every Unit sold 
g i on money back guarantee. 
i Addio. o eocena a 20 ee eee a ab aa 8 MORRISON LABORATORIES 
B [Citrine EAE AA State. ........ee . 345 E. Jefferson Avenue, Detroit, Mich. 
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“The Most Practical 


SLF Condenser I’ve Seen” 


So commented a prominent radio 
engineer recently, after testing the 
new Furnell Taper Coil Condenser. 


The Furnell stands absolutely 
alone. It is the first radical im- 
provement in condensers—and the 
only one of its type on the market. 


Literally thousands—including “fans,” 


manufacturers, engineers, distributors, job- 
bers, dealers, etc.—have been showing a 
phenomenal interest in this remarkable new 
condenser. 


Write for literature 


Che FURNELL MANUFACTURING CORPORATION 


24F SCOTT ST., NEWARK, N. J. 


FURNELL 


360° TAPER COIL 


CONDENSERS 


Professionals recognize in the Furnell the 
most practical type of condenser ever de- 
signed for Strai eline Frequency tuning. 
It affords a wonderful smoothness of opera- 
tion and a scientific precision absolutely im- 
possible with the old style condenser. 


The Furnell Condenser assures a clean- 
cut separation of all stations, regardless of 
wavelength, and affords the clearest and 
smoothest reception you have ever enjoyed. 


And the strong, transparent Pyralin shield 
keeps the Furnell absolutely dust-proof, 
moisture-proof, and damage-proof, thereby 
insuring permanent accuracy and precision. 
Made in three capacities—single and multiple. 
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HOLIDAY GIFT 
OFFER 


SEND 


POPULAR RADIO 


for one year 
and 


Handsome Christmas Card 
for 


$2.50 


(Gift subscriptions only) 
N° finer gift to relations or @ 


friends, who are interested 
in radio, can be made, this year, 
than a year’s subscription for 
POPULAR Rapio, with which is 
combined “The Wireless Age.” 
Each month for twelve months 
PopucaR Rapio will carry the 
reminder of your kindly thought, 
will keep green the holly of your 


OUT To -LOWLOSS 


CONDENSER 


cap. coos mfd. 


ee 


Unusual 
Features 


Increase Receiving Efficiency 


The Ultra - Lowloss Condenser has 


proved its right to leadership by greatly 
simplifid design, greater tuning efficiency, 
and radically different operating results 


not only in the eyes of scientific and en- 
gineering men, but with the buying public 
as well. 

These are the pre-dominating Ultra Lowloss 
features: (1) Single insulation strip reduces leak- 
age losses materially (2) Monoblock mounting 
with plates cast into block reduces series re- 
contact (3) 
material 


sistance and 
Minimum of metal of high resistance 
in the field and frame reduces eddy current 
losses (4) Cutlass Stator Plates produce a 
straight line wavelength curve- 
Each degree on a 100 
represents 


assures positive 


separating sta- 
tions evenly over dial 
degree scale dial approximately 
314 meters over the broadcast wavelength range 
This even separation applies to both high and 
low wavelengths. Simplifies tuning materially! 


At your dealers. Otherwise, send purchase 


price and you will be supplied postpaid. 


G 


This saat (R. E. L.) is your 


surance of Lacault design. 


ULTRA- -LOWLOSS | 


CONDENSER 


PHENIX RADIO CORPORATION 
116 East 25th St. New York, N. Y. 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


friendship, and will give to the 
recipient, of any age, more 
enuine pleasure and practical 
help than any other gift you 
might send. 

The universal interest in radio, 
the low price, and the Christ- 
mas Card, which we will send, 
make it ‘possible for you to 


- avoid the worry of “What shall 


99 


I give—’’ and by sending in 
your order now you can be 
assured that on Christmas morn- 
ing, and for twelve months 
thereafter, your friends will re- 
ceive a tangible evidence of 
your Christmas Greeting and 
your desire for their future 


Æ pleasure. 


Send in your list early, 
and avoid possible 
delay in receipt of the 
Christmas Card an- 
nouncing your gift. 


POPULAR RADIO 


Department 127A 


oy 


627 West 43d St. NEW YORK CITY 
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PERITE 


REG. U.S, PAT. OFF 


The "SELF-ADJUSTING” Rheostat 


A BASIC Need in Every Circuit 


BECAUSE—AMPERITE not only modernizes any 
set—it keeps it modern. 


1— Eliminates Hand Rheostats, grinding noises; clear and 

thereby simplifying con- full tones. 
trol. 5—Prolongs tube-life by keep- 
ing filaments at a constant 


2—Permits use of the latest 
types of tubes or any com- 
bination of tubes. 


temperature. 
6—No filament meters needed. 
7—Brings the most out of each 


eat tari Ks wie oe set- individual tube — auto- 
7 h =" > 7 € P ¢ . . 
wiring, thereby making tor matically—no guessing. 


greater compactness and 


—Makes every set-ow c 
uence (tion. 8—Makes every set-owner a 


master operator, no knobs 
4—No moving parts, hence no to turn. 


Write today for FREE Hook-Ups 


= 


E; 


Co 
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= max 
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E&E 


Sold Everywhere 
$1.10 complete with mounting (in U. S. A.) 
AMPERITE is used in every popular present-day construc- 
tion set. Why? Because of its many outstanding exclu- 
sive features, and because it solves the perplexing problem of 


COMPLETELY and AUTOMATICALLY. 


For the new tubes: 
Amperite No. 112—for the UX-112 and CX-112 
Amperite No. 120—for the UX-120 and CX-120 


BL b 
FRadiall Company 
Dept. P.R.-15 50 Franklin Street New York City 
Mfs of “TUNE-RITE” Straight-Line-Frequency Dial 


Be sure that the set you buy or build is equipped with AMPERITE. 


Obsolete 


i a Se OE O 
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YOU wouldn’t have an 

auto without a self starter. 

THEN why a radio set 
without a Multi-Plug? 


BUY BUILD EQUIP 
YOUR RADIO 


with a MULTI-PLUG 


Affording a plug and socket connection 
between the radio set and all outside 
connections, Jones Multi-Plug is as es- 
sential to the radio as a cord and socket 
to the electric iron. 


Type BM—For Set Building—$4.50. 
, Wyre BP—Adaptable to any set— 


HOWARD B. JONES, CHICAGO, ILL. 


618 S. Canal Street 


MODERN-SYMPHONY 


Covers the Entire Range of Musical Frequencies 


The new Modern-Symphony penser has been espccially designed to repro- 
duce and amplify the range of sound frequencics of any great orchestra. It 
will bring to you with equal faithfulness the basso profundo or the high treble. 
The new Modern-Symphony Transformer will delight you. Besides, it is built 
by a manufacturer of Standard Equipment. 


MODERN ELECTRIC MANUFACTURING CO., Toledo, Ohio 
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The real solution 
to the tuning problem? 


AKE your radio a 1926 model. Replace your present Dials with 
Rathbun Straight Line Frequency Converters which spread all sta- 
tions within the range of your receiver uniformly around the whole 
circle of 360°. All stations are a uniform distance apart on these new 
Converters which is the ideal tuning condition. 


Why be satisfied with Dials or Condensers which are limited to 180° 
or only half the dial? Why stop at 180° when there are 360° in the 
circle? No gears with their back lash, no friction with its slippage in 
Rathbun Straight Line Frequency Converters—only two moving parts, a 
variable cam and a lever. 
Easily and quickly install- 
on any set—it is not 
necessary to cut Condens- 
er shafts or drill panels. 


TheRathbun Straight Line 
FrequencyConverter is one 
of the few really new 
things in Radio duringthe 


past three years. Practically even separation over ha 
ee ere ally e ration over half the 

jg pay s oa nat Don’t forget that we build the aan tg Fre: 
ordinary capacity condenser RathbunSingle Hole Mounting Con- 
denser with genuine Bakelite 
ends. This year’s models are all 
enclosed with transparent py- 
ralin dust bands which preserve 
their high efficiency for life. 
Small, light, rugged, handsome 
and none lower loss or higher 
in efficiency. Reasonably priced. 
Ak your dealer for Rathbun Straight Line 


Converters. If he has not yet 
them, he will quickly obtain them 


PRICE $3.50 


Rathbun l 

Stations ially ated and tuning Complete and equal separation of sta- 
slightly ily improved with a Strosght Co., Inc. tions over the entire dial with the Rath- 
Weave Length Condenser Jamestown, N. Y. bun Straight Line Frequency Converter 
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Hear ALL the Music 
with the Bradley-cAmplifter 


delicate variations and shadings of instrumental 

([ sis td tent rie e the vocalist are am- 
plified with faithfulness and clarity by the Bradley- 
Amplifier. It matters not whether you own a factory-built set 


or a home-built receiver, either will be improved by using the 
Bradley-Amplifier. 


Bradleyunit resistors, that are impervious to moisture and un- 
affected by atmospheric changes, take the place of the audio- 
frequency transformers of ordinary amplifiers. There is no 
distortion ard no loss of low or high frequencies. All tones are 
reproduced with equal facility. 


Ask your dealer for the Bradley-Amplifier today and 
af substitute it for your present audio-frequency amplify- 
ing transformers. Resistance coupled amplifiers are 
| i | acknowledged by radio experts to be the most perfect 
INID) type of amplifier. You can make your set perfect with 

f \ a Bradley-Amplifier. 


Retail Prices—In U.S.A. $15 
—In Canada $21 


Allen-Bradley Co 


Electric Controlling Apparatus 


MILWAUKEE, \ ez EZ se = 
WISCONSIN eS 


The wonderful performance of these CROSLEY Radios 


will be duplicated this year—and with these 
New Prices they should be Radio’s best values! 


Low Power Stations Heard 
Across the Country with 
the Crosley 3-Tube 52 


“One big asset of Crosley *§2’ is its 
ability to pick up low powered broad- 
cast. I have picked up KFON, Long 
Beach, California, and KFUM, Colorado 
Springs, Colorado, both stations using 
only 100 watts and EFEL a 50 watt 
station in Denver.” 

Puiu S. WiLLiams, Bristo!, Pa. 


Lives in California—Lists 35 
Stations East o Rockies 
Heard on Loud Speaker 


J. F. McGinley living in Hallster, Cali- 
fornia, sends us a list of stations in the 
East including Ohio, Pennsylvania and 
New York, whose broadcasting he 
enjoys constantly on his loud speaker. 
He emphasizes the tact that he owns 
no ear phones. 


Crosley 2-Tube 51 Regular 


This efficient little set uses any 
make of tubes. Nearby sta- 
tions on loud speaker, long 
range on headphones. 


Now 145s 


Crosley 3-Tube 
52 Regular 


For a less expensive 3-tube 
set the Crosley 52 Regular 
cannot be surpassed at the 
new low price. 


$ wa 
Crosley Super-Trirdyn Ni OW 25 0 


Regular 
In the Super-Trirdyn, 3 
tubes do the work of 5 
Matchless performance. 
Beautifully finished solid 
mahogany cabinet. 


Now 45 5o 


The Famous MUSICONE 


This marvelous loud speaker—well on 
its way to REPLACE HALF A 
MILLION HORN 1 ew 
SPEAKERS by January Ist—is sub- 
stantially reduced because of assembly 
improvements developed by Crosley 
engineers. Reproduces all tones— 
without distortion. Crosley patented 
unit, not cone, secret of its amazing 
perfection. 


“Coast to Coast” Reception 
With a Crosley 3-Tube 52 


“I have a record of reception of prac- 
tically all the large radio stations in 
this country and Canada from WBZ, 
New England to WM BF, Miami; from 
Fort Worth, Texas, to CURT, Toronto; 
and from CYL, Mexico City to KGW, 
Portland, Oregon and KFI, Los Angeles." 

WaLter HAGERTY, Burlington, lowa 


Spruce, Michigan, Is Within 
Earshot of Europe with a 
Crosley 3-Tube 52 


“During the Internatio nal test last year 
I heard the following stations clearly 
and distinctly: ‘Paris, Berlin, London, 
Honolulu, and Porto Rico. 6 and 8 
tube sets in my neighborhood don’t 
begin to compare with my “Little 
Wonder.’ ” 

Erlis C. MARTIN, Spruce, Michigan 


Vancouver to Torrington, 
Connecticut, Is a Short 
Distance for the Crosley 2- 

Tube 


“Following are only a few of the stations 
l have received: WBAP, Fort Worth, 
Texas; 6 KW, Cuba; KOA, Denver, 
Colorado; WTG, Manhattan, Kansas ; 
KPO, San Francisco; Manchester, Eng- 
land and Vancouver, for which I can 
furnish sworn statements if desired.” 

Harris C. RODSEFELLOW, Torring- 
ton, Conn. 


BETTER: COSTS LESS 
THE CROSLEY RADIO CORPORATION Department 16, Cincinnati 


These prices do not include accessories. Add 10% to all prices West of the Rockies 


PRESS OF WILLIAM GREEN, NEW YORK 


No matter what 
set you buy, be 
sure the dealer 
Puts in genuine 
Radiotrons: 

UV-199 $2.50 
UX-199 $2.50 
UX-120 $2.50 
UV-201-A 2.50 
UX-201-A 2.50 
UV-200 $2.50 
UX-200 $2.50 
WD-11 $2.50 
WD-12 $2 50 
WX-12 $2.50 
UX-112 $6.50 
UX-210 $9.00 


Rectrons: 
UX-213 $7.00 
UX-216-B $7.50 


A UX o WX" 


V every 


Christmas Radio Set 


use only genuine RCA Radiotrons 


EAD all the claims ofall the makers of radio 

sets—and then remember this when you buy 
— that getting what is claimed for a set depends 
upon the quality of the vacuum tube put into it. 
You. cannot get clearness—you cannot get dis- 
tance—you cannot get volume—unless the tubes 
get it. That is why it is so important to look at 
the base of every tube, to be sure it is a genuine 
RCA Radiotron. 


tube 13 the same as 
the corresponding 
Ut” oF "RD" 
tube, except in the 
design of the base. 


H qreat gift 
for any fan — at $250 


A radio fan will appreciate a “spare” Radiotron, 
just as an autoist appreciates a spare tire. But 
the Radiotron—a genuine RCA Radiotron— 
costs only $2.50. If you nore what make ci set 
a man owns, any dealer can tell you which pe 
of Radiotron he uses, and you can give him 
exactly what he would choose for himself. 


for owners of Super-Heterodynes 
— the new power tube 


Every owner of a Radiola Super-Heterodyne can 
bring his set right up-to-date with the latest im- 
provement, if you give him the new dry battery 
power Radiotron UX: 120, and the adapter. The 
adapter costs but $1.50. And this new tube 
means great volume with better tone than ever! 


RADIO CORPORATION OF AMERICA 
CHICAGO NEW YORK SAN FRANCISCO 


KCA-Radiotron 


MADE MAKER OF RADIOLAS 


Radiotron 
UV-201-A, 
standard high-vac- 
uum tube for stor- 

age batrery sets 
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